1 LI QUI D CONTAI NER AND MANUFACTURI NG METHOD THEREFOR FI ELD OF THE

| NVENTI ON AND RELATED ART: 5The present invention relates to a liquid
contai ner and a manufacturing nethod therefor, and nore particularly
to the liquid container and the nmanufacturing nmethod for the

contai ner, wherein information of a state of the |iquid container
such as 10 ink remaining amount of the ink container is notified by
emtting neans such as LED. The present invention rel ates
to aliquid container, in particular, a liquid container in the form
of an ink container renovabtyoutnrdcNaNER ARDI Nk 15 jet recording
unit or an ink jet recording apparatus, which records on recording
medi um by ej ecting ink. MANUFACTURANG METHeD THERBHUR1Q apparatus which
forms an inage on recordi ng nedium by depositing ink in the form of
liquid with the use of an ink jet recording 20 head is wi dely used as
an outputting neans for such an information processing apparatus as a
copyi ng machi nEIE&EDf Q€ STHE | BY VN TEOMHANE, REPABER ARToni ¢ typewiter, a
printer as an outputtin%0 eri pheral devjce f% a mordgropessor, a

r
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wor kst ation® a persondl

printer to be sanngched 1010 PRG35 ABANA Wreol, I5s
more particularly to the liquid container and the
manufacturing method for the container, wherein
information of a state of the liquid container such as

10 ink remaining amount 0f the ink container is notified

by emitting means such as LED.

The present invention relates to a liquid
container, in particular, a ligquid container in the
form of an ink container removably mountable in an ink

15 jet recording unit or an ink jet recording apparatus,
which records on recording medium by ejecting ink.

An ink jet recording apparatus which forms an
image on recording medium by depositing ink in the
form of liquid with the use of an ink jet recording

20 head is widely used as an outputting means for such an
information processing apparatus as a copying machine,
a facsimileing machine, an electronic typewriter, a
printer as an outputting peripheral device for a
wordprocessor, a workstation, a personal or host

25 computer, etc., or a portable printer to be connected
to an optical disc apparatus, a video apparatus, a

digital camera, etc.



2 As a system for supplying such an ink jet recording
apparatus as those descri bed above with ink, there is a systemin

whi ch an ink container is inseparably or renovably attached to a
recording head 5 nmounted on a carriage or the |ike and reciprocally
novable (in primary scanning direction), and ink is directly supplied
to the recording head fromthis ink container. Wiether an ink jet
recordi ng apparatus is structured so that an ink container is
inseparably io attached to a recording head, or it is structured so
that an ink contai ner RS ReRPYERN EOR SHPRIVING BUFRCRR diHy Ifdad, the

Posi L1 oni ng. of TROPEGYRG FPHEIPAR: EhpRa SeScTiRE (AHougr Fth Tk,

nbi nat i 15 of di head d i t.ai Jrelati t
2 Tel evant menbBETErbf Sxatten S0 pPranenns (s FHHIRE Agcording
appar at us, recagégggmhgpaﬁb}e%d«abag'sa%&gcﬁ&&ng# P AdHingNheQh the

mai n assenbly 0 recordi ng apparatdus, IS one t he nost i1"nportant

20 issues rgl ahgdntear 6% 04 dbdveriHiRl bty thEULiRE and trdSipt@idally
inmportant, I1n particular, in the field of an ink jet recording
apparatus for pekaplal (USsageimdrsy RicavndfgaditedtcSapp Yy inkstem f or
an ink jet recording apparatus which is small in size, sinple in
terms of 25 thdiopetdyi sappliedduntthegrecoddimpuntadhErzom bhlis ink
container or an ink jet recording head unit, and also, sinple in
terms of mechaseskaingr. WhetherTapsink hieh RagarskifdoRPPREABRE sERIL

i nvention have proposed_a conbinatign _of an |nk container and a

structure for FEFIFABFGIate At FaA™ nRORLAT A RetS HSeRRRWer to
t he above described, congcerns. Accardi to this.pr | n_i.nk
cont ai ner ‘4 pP$3F8888mf$haa”%ﬁ% or ] §g8?am§rm£|cﬁgﬁ§%§§c“%e r 8 one

of the end SUrfiGes anaiflkacoREd M 113! BhBYab Ry okt kb plichor i Ng

claw, which projects fromt ttom portion e opposite surface
fromthe surfag@certiinghgel®, aftd@idsid 16hany &8 dfeink tdmhthander to
which an ink container is attached is provided with an anchoring hole
i nt o whi ch t he menatavengocharecdrdmg hleadonbvai pesitidsingared an

anchoring hole into which the anchoring claw of the springy |atching
| ever of an i nkecomdingehead unit, that is, the integral combination

15 of a recording head and an ink container, relative to
a relevant member (for example, carriage of serial
type recording apparatus, reciprocally movable in
primary scanning direction) of the main assembly of a
recording apparatus, is one of the most important

20 1issues related to recording gquality. Further, it is
very important, in particular, in the field of an ink
jet recording apparatus for personal usage, to provide
an ink supplying system for an ink jet recording
apparatus which is small in size, simple in terms of

25 the operation for mounting or dismounting an ink
container or an ink jet recording head unit, and also,

simple in terms of mechanism,



15 fits. The two anchoring holes of the holder are in the opposing
two side walls of the holder, one for one. As for the mounting of the
ink container, first, the ink container is to be positioned so that

t he anchoring claw projecting fromone end of the ink container fits
20 into the anchoring hole of the holder,:pnd t hen, the ink container
is to be pushed down into the predeterm ned position in the hol der by
the other end to cause the anchoring of the latching | ever of the ink
container to snap into the anchoring hole of the 25 holder. Wth the
two claws | ocked in th&hastrelseoheirergcanscbdr thg poéssnt tinyentidon
container is prevented fromdislodging fromthe abovenenti oned

pr edet er mi ned havpopioposed ra tdmnbhigladdprn of an ink Swattainegnandbay
mount abl e i nk contai ner as the one descri bed above has been known to
be provi ded wi SRTHCENEE afRF el abdyapléaghing ati rindalORt3EBLT ng2s he

information regarding the ink container itself (for exanple, c¢olor of
T hererm " CBR" St (o e AR, SSRGFLBEY cnam | s irEe g
rocess of an i_nk,j N a on.t i nf tjon

gt ored in the lg?oFgg% égéﬁé& ge‘—’g‘lbn (E)(r rEréﬁF%%ﬁésfgj?se&ﬁogif&Btﬁég@t%r age

means is read gﬁchgfihgkc%?WWEﬂﬂﬁﬂh b&oﬁBHEL?ﬂréﬂ“dhé'H%itﬂE bRE

recordi ng apparatus. In the case of "an”ink jet recordi ng apparatus

structured as gdagehntbed @z@%&sﬁﬂ@idyﬂh.a@@ﬁiﬂ%nﬂvéﬂﬁu{it@ﬁaﬁonneCF ed to
the recording head so that not only is an ink 15 passage established

bet ween t he i nlanehokshgecland wieicr girogebeadfrdmittiad d@ttam portion

i nformati on exchange channel nust be established between the two.
As one of the efatbefoppestimunfisaegfroe thevsunfrsey widh dhpects,
Japanese Lai d open Patent_ 20 plication 2001 253087 di scl oses the
fol | owi ng 3Pr ueRGPAFriBgr ahfenme fUTtHAE. et thalder &onwhdeR ¥ ¥ i nk

cont ai ner and theteLectr'caLthﬂ{SfLs of aﬁaq#q§%tare di s ossd on the
sane side so t FIPTRENEReT KM A&r PFEVASTA LT b KA RSP er
—the—etectrical 25.cont; Y —@ﬁ; ~Sj - it “with T
trrcaihg§écgﬁ%gC$ﬁigﬁ 'Lﬁ%hﬁ?ipgoaga&TEfréﬁﬂﬂﬁwao _Lfng ch
other, and also, so that once ey are placed in contact w eac
other, they areikeptah8 £RNMAMHoMind hole into which the anchoring
claw of the springy latching lever of an ink container
1s fits. The two anchoring holes of the holder are in the
opposing two side walls of the holder, one for one. As
for the mounting of the ink container, first, the ink
container is to be positioned so that the anchoring
claw projecting from one end of the ink container fits
20 into the anchoring hole of the holder, and then, the
ink container is to be pushed down into the
predetermined@ position in the holder by the other end
to cause the anchoring of the latching lever of the
ink container to snap into the anchoring hole of the
26 holder. With the two claws locked in the corresponding

anchbring holes, the ink container is prevented from

dislodging from the abovementioned predetermined



5 each other by the engagenents between the anchoring claw, such as

t he one described above, of the ink container, with the correspondi ng
anchoring hole of the holder, and between the anchoring claw of the 5
| at ching | ever, such as the above described one, of the ink
cont ai ner, and the correspondi ng anchoringd hole of the holder. In the
case of this structural arrangenment, the electrical contacts of the
two sides are automatically connected as the ink container is io
nounted into the holder, %h g{ the need for a nechani sm

dedi cated to t ReSAdHRBc o éﬁgneed for perforning a procedure

pledl cated for the connﬁ%tl or']:l l“g@g{)%?emo&@ 13 ?ﬁltagﬁégng%rrent

i s advant ageous from't dporn oper at1ona I'Clrency

the other hand, .\ th (agggg_.i%ﬁeg‘%e dlr&fs @iyt ﬁhogﬁnggabet Heraynd

is increasing for printing wt gital canera being directly

connected W tha i ials@orbbeCRESN TR BhabttscanDR-HKommignt i ng
(the printing in which a digital canera is directly 20 connected with

a printer, ss adld dadfocmaeiandregatding [theadaikt contadner nitsedt i on
menory msdl um of a card type which is an informati on nenory nedi um
det achabl y nourtfes exespdedi ghlar el thergindct Ly AHASK P iMAke a
printer, and the data is transferred to the printer 25 to effect
print (non-PC prti mossddleedo Eantres r'da "I)ecorﬁéggt DRaceFs if AP iink

i ch has a pr LRt RS, PERRARE G JARMEO™ TREL FORCRICYHN ch

et ooy 2 Comditd WiC il AbEARY mdtifs O Tﬁepﬁnéaﬂsaﬁane%ttowean&hng

function) is increasingly
10 the storage means is read as the ink container 1is

mounted into the ink jet recording apparatus. In the
case of an ink jet recording apparatus structured as
described above, the ink container must be connected
to the recording head so that not only is an ink

15 passage established between the ink container and
recording head, but also, an information exchange
channel must be established between the two.

As one of the means for accomplishing the

above described objects, Japanese Laid open Patent

20 Application 2001 253087 discloses the following
structural arrangement: The electrical contacts of an
ink container and the electrical contacts of a holder
are disposed on the same side so that as the ink
container is mounted into the holder, the electrical

25 contacts of both sides come into contact with each
other, and alsc, so that once they are placed in

contact with each other, they are kept in contact with



Wien an ink jet printer is used, it is 5 desirable in sonme cases that
information relating to a state of individual ink container such as

nmounting state of the ink container, ink remaining anmount in the ink

container is given to the user. O, the user desires to be given such
For exanple, if to the user igs aware of the fact the ink
remai ni ng anount in the ink container is small, the ink container
repl aced with a new one, by which the wastefull printing (only to

i nformati

half way to a recording nateri al
the i nk can beeaghagtheledbefhsr ergagements betwamm dinei @nghbyinguch

on.

information is transmtted to the display to which the Brinter i's
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printer is influenced] and therefore,
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provi ded,

it

is not always assured that user imedi ately and cl ear

recogni ze the abaeeobfthdchelder.ontiai tiee .cdse afothés sbrvetirahal
a display 5 elenment such as LED is used to notify the user

exanpl e,
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t he provision of the display
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Patent Application Hei 4 - 275156 discl gses that ink container which
is integral w @hea2PEeBRE TR fPrRechHrdyRT R i (RO tREPSE| dfent s,

whi ch are

io

15

20

25

mounted into the holder, eliminating the need for a

mechanism dedicated to the connection, or the need for

“performing a procedure dedicated for the connection.

Therefore, this structural arrangement is advantageous
from the standpoint of operational efficiency.

On the other hand, with recent wider use of
digital camera, the demand is increasing for printing
with the digital camera being directly connected with
a printer (recording device), that is, non-PC printing
(the printing in which a digital camera is directly
connected with a printer, is called "camera direct").
In addition, an information memory medium of a card
type which is an information memory medium detachably
mountable to a digital camera is directly mounted into
a printer, and the data is transferred to the printer
to effect print (non-PC print, called "card direct").
This type printing is also increasing. Furthermore, a

so-called multi- function printer which has a printer

for exanple) due to the shortage of



io switched on depending on the ink remaining anmount in two steps.
More particularly, an ink cartridge integrally having an ink jet head
and an ink container is provided with neans for counting a nunber of
el ectric power supplies to an ink jet head, nmeans for 15 storing the
count, a LED for near end display for show ng by light emttance

t hereof the event of approaching of the integrated count to the near
end di scrimnation value, and an ink enpty LED which is swi tched on
when the integrated count reaches the ink 20 enpty discrim nation

val ue. fusFhirareyd YAeAR0SE EHPETIRR AT EHCIAIL®aPREN2002

- 301829 di scl oses provisio e.ink coptai car rlage
t heref or, of acPaﬁﬁgﬂhf?ﬁFF QHMHﬁng& Jfi€d8 eﬂdﬁﬁg(éh? F&mai ni ng

anmount. The 25 8@ F?%glsgugééﬁ”‘egi &?%Eegggﬁ?iiﬁpggftalners used with

one recording Bavfce™are pr ovi respectively. 8

In addition, in order gy Maal ;fi dEBNGk{ e iGN Ws@Rge 1gugki ty, |ight
magent a ink, | i ght cyan ink and sO0 on becone used in addition to the

conventional feesigab®e {hasike aldsOWhaBgapbimatibre Wal)atiinks toSa
Furt hernore, use of special color inks such as red ink, green ink or

bl ue i nk are psapasedf indsuiduel dadkecostadner sucintas olcomtimig
containers are used individually in an ink jet printer. Then, a
mechani sm for jptetenpEnghe hink mordaringmedski Femabrlng afumttedni o at
erroneous positions is desired. Japanese Laid-open Patent

Appl i cat i on200the 385089nERERSHSES FHYED ESnFPﬁuP%??onQroftPﬁe“ser
engagi ng porti [ cont aj ners _eng abl e GALT %09 por

of the carriag e&FEeﬁa§8 B?f?%ﬁ%ﬂu Qﬁgbgﬁ 05838¥%?he Ior?ggg ifhe
| nk_cont al ers 80,83t ; EOURLINGA Ierld G EAENERR LEELI QP Widunt

pOSI tion are preve
in the ink container is small, the ink container is

replaced with a new one, by which the wastefull

printing (only to half way to a recording material,

for example) due to the shortage of the ink can be
15 avoided beforehand.

Conventionally, such information is transmitted
to the display to which the printer is connected, and
the event appears on the display of the PC. In the
case of non-PC recording, this is not possible, and

20 therefore, 1t would be considered to provide the
printer (main assembly) with a computer display in
which the information can appear. However, the
provision of such a display device increases cost of
the printer and upsizes the printer, and in addition,

25 design or the like of the printer is influenced, and
therefore, the provision of the display device is not

always desirable, Even if the display device is



In conparison, the structural arrangenent disclosed in Japanese Laid
open Patent Application 2001 253087 suffers fromthe foll ow ng
problens. That 20 is, if the latching |lever of the ink container and
the electrical contacts of the holder are not equal in resiliency,
for exanple, if the contact pressure of the electrical contacts is
greater than the force generated by the résiliency of the latching

| ever, the 25 latching | ever is excessively deforned, failing thereby
to keep the ink container in the predeternm ned position in ternms of
the direction prowhaed, tie fvmee adwgesedsd@ckdthaiteukakchi ng | ever
acts on the ink container. Therefore, it is possible that the ink
passage on theimn&diaid Xy rerd silgardpdrebegnide phessgatenofhthe ink
recordi ng head side becone msaligned at the 5 joint, preventing

t hereby ink froembaingfF properly supplied, and/or allowing ink to | eak

fromthe joint. It is_also gossible t hat the contact pressure between
the electrical contact® BRCLRET| FROYEH AR e¥puRIen P HtRAYsi de

ill b bl faili .eby t 0 ' I t ed
' term of® ol Btepres > fgh iy o vsed €0 dVERy" Re BERE!pE RS e
above descri bthQ%th%]ig”%B% | {nd LoA¢athBLe tr%:%iéﬁ%@? fhgaiddLal

contact portion on't tom surface of the in contalner in the
same manner aSLah&-gﬁtsh O Stedifas @hpi1i cdePan enéy Laid 29B8RePal 8B oses
Application 2 178050. According to Japanese Laid open Patent
Application 2 tH8050pk tdentdlhdretwhiehoidi DgtdRal wathnhegeabradiid an
ink container, and is renovably nmountable in the 20 carriage of the
ink jet recordhagdappapaevigied twitdl swor LERI e awerdst. s whhcbughe whi ch
recording signals are transmtted to the recording head fromthe main
assenbl y ol0t hEWibehedi Ry GRENGNGs O8r Enat 1R e inge aBBVRE N0
surface of the_recordi ng head,

.th 5 di ng, f f
the carriage. THBsS'®RSth OF?cngEﬁﬁu '?%&Lgaﬁﬁgaépﬁ%igghgce °

carriage, " the gl eCL LI LAl FANAFLS Thxt 18 e U HEMkCRBEL LS —

is provided with means for counting a number of
electric power supplies to an ink jet head, means for

15 storing the count, a LED for near end display for
showing by light emittance thereof the event of
approaching of the integrated count to the near end
discrimination value, and an ink empty LED which is
switched on when the integrated count reaches the ink

20 empty discrimination wvalue.

Similarly, Japanese Laid-open Patent
Application2002 - 301829 discloses provision, on the
ink container or a carriage therefor, of a lamp which
is switched on depending on ink remaining amount. The

25 same also discloses that four ink containers used with
one recording device are provided with said lamps,

respectively.



10 contact with the electrical contact of the carriage, and then,
keep sliding thereon while the recording head is noved (pivotally)
into its final position on the carriage. Therefore, the electrical
contacts of 5 the recording head and the electrical contacts of the
carriage are better connected in ternms of glectrical conductivity.
Thus, it seens reasonable to the adopt the design of the electrical
joint between the recording head and carri age di sclosed in Japanese
Laid i o open Patent Application 2 178050 to the design of the

el ectrical joint betmé@nadﬁithkncoh@aﬁﬁﬁﬁre%ﬂjM§e¢eé08€m@@ﬂkﬁﬁﬁthlgh
t hrough which the ink container information is eIectricaIL%
transmtted. HéWeger Aualilyriahtc sagsnte ipk. o} Edhtt j¥an yhksand

conductive nmenbers fornmed of relatively.rigid tallic bst ance, .and
therefore, appf¥i R§ e?‘é’?‘@eusa?fﬁdﬁi ac?%%?‘ggst?egﬁ% EHFYoRpt Four
contacts, and/qr usj I i cal t 0, ' each ot her
whi | e appl yi ng%z?lf%gr S{éfg?r]ghﬁfé%%&ﬁr gfé%%%gﬁ ?Iﬁ&o‘?ﬁgp?gﬁ{%ﬁ ensure that

the el ectrigal poRhachere! @i ok SMEAINY137d ihke 8hest ascaba ink,
contacts of the main assenbly remain satisfactorily connected in

terms of el ectigreah gardustbmid Yirls dtenpsepbesed t IId stiehdpocasepf the
prevention of the damage to the electrical 25 contacts and the
durability of tsesreal eceightlcalont aictks contadnbes awe dssed he anount of
the pressure to be applied to the electrical contacts to ensure that
the 11 el ectriiediividnaddysinfan Hak gletc priatatr Fhenkept mechanism
satisfactorily connected to the el ectrical contacts of the nai |

assenbl y nust BOToREEVERT1RGAERS Lok (ROTHEARAER Fﬁo%eb%#q%&qq?é:gdmus;
it i t dopt h hnql oai i.scl i id
Pt 1S unw S8 1o agoRond ﬁs %}é%fs?){]%%o %!se%eglli'gd(?sﬁ%p?%e%%pﬂgﬁﬁgobgﬁ

open Paten °Ap|5'lti EATPBR° _ hout™"any “nod ation.
particular, in ﬁajl%é:‘%atﬁﬁgiﬂ@ét%‘nid‘tﬁ CONt=AoRYT i Sci SO0Y Al at tachabl e

to a recordi ng hea re 1s the possibility that when an ink
contai ner is atdaE@dr@tions of the engaging portion of ink
containers engageable with carrying portion of the
carriage are made different depending on fhe colors of
15 the ink containers, so that mounting of ink containers
on erroneous position are prevented.
In comparison, the structural arrangement
disclosed in Japanese Laid open Patent Application
2001 253087 suffers from the following problems. That
20 ig, 1f the latching lever of the ink container and the
electrical contacts of the holder are not equal in
resiliency, for example, if the contact pressure of
the electrical contacts is greater than the force
generated by the resiliency of the latching lever, the
25 latching lever is excessively deformed, failing

thereby to keep the ink container in the predetermined

position in terms of the direction in which the force



10 renoved, the tip of the ink outlet of the ink container will cone
into contact with the electrical contacts of the main assenbly, and
wets them Further, should ink [eak fromthe joint between the ink
outlet of the ink container and the ink inlet of the main Is assenbly
during the nounting of the ink container, jt is very likely that the
I nk having | eaked fromthe joint will reach the electrical contacts,
because the electrical contacts are attached to the bottom surface of
the ink container. 200n the other hand, Japanese Lai d-open Patent

Appl i cati on Heigeftera2&81bp theclasddng devert aces ofn thhe iimk cartri dge
wherein a LED for display is mounted on a print circuit board for

el ectrical comvomteanpon fherefhzemmih h8seeasipler thad shenink.
However, with 25 such a structure, in order to glace the LED at a

posi tion al | owPR§segqeyoBpkRe vilthk HPNRRIPRE §ide, ardcthsc Ik Passaget o
be placed at the me_to siti.on. wever, since t PC.pl at e
i ncl udes eIectPPcz ecaﬁﬁaﬁﬁ??g,?ﬁﬂqi%%%eﬁﬁFGSF%ch?%iEQQﬁ) nF@gtion
with the maipn | y. &y b |t f
arrangenentgis%§ﬁégp.¥Fg$%%€§E?S% con iégﬁegéghg&%ggPJH%ﬂﬁgﬁaé area
PC plate to cowRipphihgan’ 8heF&P! £1RARING aRkOto! DEae! & i13R] joint.
connecting portion and the preferable portion of the LED. However,
doi ng so increaxedst Aes60pdssitld hthatt thet doAtae S Chsathien bbapesase
Lai d- open Patent Application Hei 8 - 58107 is |lo incorporated in a
printer which déwer edecirptal atentacifs iomdépentieht comt@iomn sider anflor

the respective colors, :
holder side will become unstable, failing thereby to

10 remain properly connected in terms of electrical

conduction.

777 777 " As the solution to the above described
problems, it 1s possible to place the electrical
contact portion on the bottom surface of the ink

15 container in the same manner as the one disclosed in
Japanese Laid open Patent Application 2 178050.
According to Japanese Lald open Patent Application 2
178050, the ink jet recording head is integral with an
ink container, and is removably mountable in the

20 carriage of the ink jet recording apparatus. Its
electrical contacts through which recording signals
are transmitted to the recording head from the main
assembly of the recording apparatus are attached to
the bottom surface of the recording head, and the

25 corresponding surface of the carriage. Thus, as the
recording head is mounted into the carriage, the

electrical contacts of the recording head come into



the structure for mounting the ink container to the printer is
limted, and therefore, the substantive capacity of the ink container
has to be reduced, or 15 the printer has to be upsized. On the other
hand, Japanese Lai d-open Patent Application2002 - 301829 sinply

di scloses that ink warning lanp is provided at such a position that
user easily recognizes it. However, it does not disclose a 20
preferable structure for supplying the electric pomer or the signal
to the ink warning | anp, From Figure 6 - gure , | ead wi,re

connecting t he PR aFEt“*ERxﬁQﬁrﬁ}%ﬁﬁ£%9§9u§° RSt RE i the RaTFAger anp
S S ested, but n er _of eads_co nd n t he
Inunbg?gof |nk ; %ﬂ n a?l\é\‘iifg‘c‘g “EEPBa" W f | e%olf%tln
conplicated w ki d e | a %FHL 0 t he
Wi ﬂ)ng | ead ang'eg%Bi‘tEhrg't’%%Em{ectl ng pé{r)t I@%ES §Ff et eir :boc%gtcgetot gneasy

observation. |npaddhit-@age J2RMNASEEOkR], dtﬂ@%‘l@c%ﬁ@al%%h'tﬁéi:boa@ooz -
301829 discloses in its %lgure 6 that ink warning lanp is provided on

a fixed | ever ghehirebokaing Mvedb|fhdreieeelbeeritxi ngodteetislof the
container on the carriage for carrying the ink container, and

di scl oses in itcarfFiiggeea¥e absttectaommeatedhiohtetmss i ok edeatimigallanp
I's provided on the ink container per se. However, there is no

di scl osure abowonduetavatyri @hus .pdhesesupprsasanatde tte the ARt

warning | a
g p- the design of the electrical joint between the

recording head and ca:riége disclosed in_Japané#e Laid

10 opeh Patent Application 2 178050 to the design of the
electrical joint between an ink container and a
recording head, through which the ink container
information is electrically transmitted.

However, electrical contacts are electrically

15 conductive members formed of relatively rigid metallic
substance, and therefore, applying a large amount of
pressure to electrical contacts, and/or causing
electrical contacts to slide on each other while
applying a large amount of pressure, in order to

20 ensure that the electrical contacts of an ink
container and the electrical contacts of the main
assembly remain satisfactorily connected in terms of
electrical conductivity is unwise from the standpoint
of the prevention of the damage to the electrical

25 contacts and the durability of the electrical contacts.
In other words, the amount of the pressure to be

applied to the electrical contacts to ensure that the



These problens are nore significant recently as a result of the
downsi zing and the nulti-function tendency. Particularly in the case
of a multi- function printer in which a scanner is placed 15 at the
top of the printer, the position for the display is nore |imted.

The display is used not only to notify the user of the information
but also to permt proper control of the Hai n assenbly side of the
appar atus. 20Even when the ink container is provided with a |lanp, as
di scl osed in Japanese Lai d-open Patent Application2002 - 301829, the
mai n assenbly sidete®B4al obdetadtas offo thdemhk f yoritei ek azenkabmer whi ch
is recognized as containing less ink. To do this, it is 25 necessary
to identify theathkfaohtellrrcdrmedtiedhtbhthsighedtifigalt wontagtshet
right lamp on. If, for exanple, the ink container is nounted on a
wrong posi tionthelnalneagsembly mushi Piet ppthmemsridiat ilwke toeai ning
anount is displayed for another ink container which contains a

suf ficient anoBAPiBEmhe Peeifacdidror eTPY%yr dithd SeRPWLFBNER MY of

EEStdkiﬁh?fé‘a”%ﬁgﬁﬁ'agﬁﬂﬁgi%#eaﬁ B3Rl il Ldha %gapﬁie{"hie
Shoucture, or BAREAE SotIEaIUe ag0!LOPhols LI WU GULRLBRT

confi gurati ons 19f phbe 187948 n.ﬁl RO (da@BStRAL! &K CRPIRIMAined! Qsmade
di fferent dependlng on the colors of the ink containers. However, in
such a case, i tremdvabBii aethdhmild o aomhabﬁeiﬁgrhﬁadu;vh@mblguraheons
depending on the colors of the ink to contain with the 15 result of
di sadvant age i mosisébadntyathal iwhgncast inki contaimar etslaq:rtlabheanbrvm th

the increase of the nunber of the colors of the ink.
10 removed, the tip of the ink outlet of the ink

container will come into contact with the electrical

contacts of the main assembly, and wets them. Further,

should ink leak from the jeoint between the ink outlet

of the ink container and the ink inlet of the main

15 assembly during the mounting of the ink container, it
is very likely that the ink having leaked from the
joint will reach the electrical contacts, because the
electrical contacts are attached to the bottom surface
of the ink container.

20 On the other hand, Japanese Laid-cpen Patent
Application Hei 4 - 275156 discloses a structure of
the ink cartridge wherein a LED for display is mounted
on a print circuit board for electrical communication
with the main assembly of the printer. However, with

25 such a structure, in order to place the LED at a

position allowing easy observation by the user, the PC

plate has to be placed at the same to position.



It would be possible that |ight em ssion control is carried out for

t he respective LED of the 20 ink containers, and the emtted light is
recei ved by a photoreceptor fixed in the printer, wherein on the
basis of the state of the output, the position of the ink *container
is specified. Wth such a structure, the D of the ink container has
two functions, nanely, to 25 emt the light to notify the user of the
state of the ink container and to emt the light to specify the
position of the ink container. 15 Here, the user possibly

| ooks at di spl #pwpueri osinde tthe iRk pdoteainetudes thleeqgmimadr in
various directions. In view of the fact, it is desirable to emt the
light in a w deopaagbingRoLkien o, ederstbsal f FIMIHCatdoagHilkl,

there are contradictory desires, nanely, easi ness, of unt i to
the nounting pdPei BRLR(2§seby 9y tt"l?e\{’éfﬂéa’# : cbhe didedSo R twtPR ¢ he
nmounting portion_of th lh a |y, S] f..the pr.i I N

protecting the att‘Sagfgsggrrlggja? %@%ﬁg& #ﬁgw%glr iboen rn%r%dtgkgdi Sr%ﬁ‘l:’ ‘g%% ?3)

assured trapsmyssi.Qn t i e 1 L4 i : he
et orscopr sy SFoPRagent e ML L GBienc 8 bl e ity ol

| NVENTI ON: Of thelELOEEFIGAY, cdrindctidgPpbhtidnl amdj@d of the
present invention to provide a |liquid container and a manufacturing

met hod t her ef oprefferabbe apoptivn nef 2hentEbani Bowearedt ,odedatyi sa to t he
nounting portion is sinple and easy, while assuring positioning and
st abl e est abl i dmewrases the edsttr Lfakheontreectiuye ddisdlioseddiint i on,
the light froma |ight em ssion device provided in the ink container
is transmttedJ@®apgee Laid-open Patent Application Hei 8 - 58107 is
10 incorporated in a printer which carries a plurality of
independent ink containers for the respective colors,
the structure for mounting the ink container to the
printer is limited, and therefore, the substantive
capacity of the ink container has to be reduced, or
15 the printer has to be upsized.
On the other hand, Japanese Laid-open Patent
Application2002 - 301829 simply discloses that ink
warning lamp is provided at such a pesition that user
easily recognizes it. However, it does not disclose a
20 preferable structure for supplying the electric power
or the signal to the ink warning lamp. From Figure
6 - Figure 8, a lead wire connecting the ink jet
recording apparatus and the ink warning lamp is
suggested, but a number of wiring leads corresponding
25 to the number of ink warning lamps are necessitated

with the result of complicated wiring and therefore

cost increase, and in addition, the wiring lead and



25 user and a photoreceptor of the printer with certainty.

According to an aspect of the present invention, there is provided a
| i qui d contai ner detachably 16 nountable to a nounting portion of an
ink jet recording apparatus, said |liquid container conprising:

a casing defining a liquid containing chanber; a supply port,
provided in said casing, for supplying 5 13 quid contained therein to
an ink jet head; a first engaging portion engageable with a first

| ocki ng portion provided in the nmounting portion, said first engagi ng

ti bei ' d i, d f.sai i nNQ; d [
ot on bel 0 S PR AR o el B RT3 0
mounti ng_por t 8eo30L e 5£°0 GRERELAD. PRI eLRE-BhSRPELLADPOSE

. 'ag gé .
to anot her side of sald casing, sald another side being opposite said
one side; a supppliibafi1ePIddON 30nsdbsahacteddy SHBRY Figdrsasd
second 15 engagi hg portion; an information storing portion for
storing informghaeninkl wdrmichd Aamdi dsl pAovideddraiandixed teveact
el ectrically connectable with a contact provided in said nounting
portion; a $ighhiehi isi agnpmtliecomembedi Sptafiping ithe fink dontainey
the light 20 emtted fromsaid emtting portion to an outside of said
| i qui d cont ai nen, thaeparpiags FoFuepryypnat the Bowardaingra ande of
sai d casi ng which is bet ween saj.d one_si de and sai d another side, and

said contact i 818PLRBERAY i PGSR &f 2aSEBRREITH M Mo che ek
warning lamp is provided on the ink container per se.
However, there is no disclosure about the electric
10 power supply method to the ink warning lamp.
These problems are more significant recently as

a result of the downsizing and the multi-function

tendency. Particularly in the case of a
multi- function printer in which a scanner is placed

15 at the top of the printer, the position for the
display is more limited.

The display is used not only to notify the user
of the information but also to permit proper control
of the main assembly side of the apparatus.

20 Even when the ink container 1s provided with a
lamp, as disclosed in Japanese Laid-open Patent
Application2002 - 301829, the main assembly side
controller has to identify the ink container which is
recognized as containing less ink. To do this, it is

25 necessary to identify the ink container to which the
signal for turning the right lamp on. If, for example,

the ink container is mounted on a wrong position,



25 sai d another side and said side having said supply port, said

di splay portion is disposed adjacent an upper, in use, portion in
said another side of said 17 liquid container. As descri bed
above, the present invention nmakes it possible to make a liquid
contai ner, which has a liquid outlet and an information storage neans
5 having electrical contacts, sinpler in the nechani smfor nounting
it into the liquid container nount of a device to which it is
attached, sinpler in the procedure for nounting it, nore reliable and

accurate in poscg,te'ggn&ega_ $TBbY Bi 4 Ntrldie sAERYNLNRS réd LeLnld) diRemEsary
to nount it, an etter in the stiate of connection between its liquid

outlet and the ilg @yisdiugkat £6f ansieidcankocohtaimet wisicd tevaladnand
the state of contact between the electrical contacts of its

i nformati on st a sgEfiedeataaddote ef dite iiokl. 1Themmfcst.s fofr the
device to which it is attached. Further, the present invention can
structure a cordnisstiopncentzoli ofii the dHis@lagingndeyhee |suph s a
contai ner nmount of a device to which the liquid container is to be
attached, s@& tH&amB ©F dheclikeal 1polg chitaeldsgr Ehar AR A 19forhbehe

liquid | eakage fromthe |iquid contaij .
d g ink containe% is specf%{gg.

As for the structure for specified the mounted
position of the ink container, Japanese Laid-open
Patent Application2001 - 253087'discloseS'that

10 configurations of the engaging positions of ink
containers are made different depending on the colors
of the ink containers. However, in such a case, it is
required that ink containers having configurations
depending on the colors of the ink to contain with the

15 result of disadvantage in the manufacturing cost which
is more significant with the increase of the number of
the colors of the ink.

It would be possible that light emission
control is carried out for the respective LED of the

20 ink containers, and the emitted light is received by a
photoreceptor fixed in the printer, wherein on the
basis of the state of the output, the position of the
ink container is specified. With such a structure, the
LED of the ink container has two functions, namely, to

25 emit the light to notify the user of the state of the
ink contalner and to emit the light to specify the

position of the ink container.



These and ot her objects, features and advantages of the present

i nvention wll become nore apparent upon a consideration of the
follow ng 25 description of the preferred enbodi nents of the present
i nvention taken in conjunction with the acconpanying draw ngs. 18
BRI EF DESCRI PTION OF THE DRAWNGS: Figure 1 is a side view (a), a
front view (b) 5 and a bottomview (c) ofl3an ink container according

to a first enbodi nent of the present invention. Figure 2 is
a schematic side view (a) and an enlarged view (b) of a major part

t her eof, illustrati Euneh b 0fse PfpddsARl vIYbIRs PRE LA AL BRA the to
|'i ke provided on the ?l%lf cont ai neer apccor igg to ?he fdllrs enbodi nent

of the present phbp¥ehhi &N .the ink coht8YAEr 3in Stie PIQHRE §nStELiNhEW
illustrating a nodified exanple of the first enbodinment. Figure 4 is

a side view (afiigedtiois ontinviveaw 16£ (the dfacan éexatnpl desirablonig ol | er
substrate nmounted on the ink container of the first enbodi nent.
Figure 5 is a swhénbléclidlde in ewwiileusange i ng
5 As will be understood from the foregoing, there
are contradictory desires, namely, (1) easiness of
mounting to the mounting portion, {(2) assuring the
electrical connection with the mounting portion of the
main assembly side'oﬁ the printer while protecting the
16 electrical connecting portion from the ink, and (3)
assured transmission of the light from the emitting
~ portion to the photoreceptor of the printer and to the

user.

15
SUMMARY OF THE INVENTION:
Accordingly, it is a principal object of the
present invention to provide a liquid container and a
manufacturing method therefor wherein a mounting
20 mechanism and operation to the mounting portion is
simple and easy., while assuring positioning and stable
establishment of the electrical comnection, and in
addition, the light from a light emission device
rrovided in the ink container is transmitted to the
25 user and a photoreceptor of the printer with certainty.
According to an aspect of the present invention,

there is provided a liquid container detachably



anot her nodified exanple of the first enbodi nment.
6 is a schematic side viewillustrating 20 a further

Fi gure
nodi fi ed exanpl e

of the first enbodinent. Figure 7 is a schematic side view ((a) and
(b)) illustrating a further nodified exanple of the first enbodi nent.
Figure 8 is a schematic side view ((a) angd (b)) 25 illustrating a
further nodified exanple of the first enbodinment. Figure 9 is a
schematic side viewillustrating 19 a further nodified exanple of
the first enbodinment. Figure 10 is a schematic side view illustrating
a further nodi fivatdtakbepte afmdurdihigr porésbodefreat . ik gete 11 is a

perspective view of an exanple

recording apparatus, said liquid container comprising:

a casing defining a liquid containing chamber;

a supply port, provided in said casing, for supplying

5 liquid contained therein to an ink jet head; a first

engaging portion engageable with a first locking

portion provided in the mounting portion, said first

engaging portion being disposed on one side of said

casing: a second engaging portion engageable with a

10 second lbdking portion providéd in the mounting

portion, said second engaglng portion being disposed

opposed to another side of said casing, sald another

side being opposite said one side; a supporting

portion for displaceably supporting said second

15 engaging portion; an information storing portion for

storing information relating to said liquid container;

a contact electrically connectable with a contact

provided in said mounting portion; a light emitting

portion; a display portion for directing the light

20 emitted from said emitting portion to an outside of

said liquid container, wherein said supply port is

provided in a side of said casing which is between

said one side and said another side, and said contact

is disposed in a region of a corner portion between

25 said another side and said side having said supply

port, said display portion is disposed adjacent an

upper, in use, portion in said another side of said



5 of a recording head unit to which the ink container according to
the first enbodi ment is detachably nountable. Figure 12 illustrates
nount i ng operations (a) - (c) of the ink container to the
recording head lo unit. Figure 13 is a perspective view (a) of a
recording head unit for receiving ink fromthe ink container to
effect a recording operation accordi ng td7anot her exanple, and a
perspective view of a carriage 15 usable therewth, and a perspective
view (b) showing a state in which they are connected with each other.
Figure 14 is a ect .| vi-ew of an outer appearance of an ink jet
printer usablelgﬁﬁﬁgt%éﬁ¥ﬁﬁu%§ntainer. 20Figure 15 is a perspective
vi ew of the recording fgvi&gePibdd Uhoweld thbt Prében i eatasRb! v
cover omtted. Figure 16 Is a schematic side view illustrating
function of thgakéghtit A tioOmaRe Oy | TEgh i dond adherNkwhOEk ai ner
according to the second enbodi nrent of the present invention.

has a liquid outlet and an information storage means

5 having electrical contacts, simpler in the mechanism
for mounting it into the liquid container mount of a
device to which it is attached, simpler in the
procedure for mounting it, more reliable and accurate
in positioning, smaller in the amount of force

10 necessary to mount it, and better in the state of

connection between its liquid outlet and the ligquid

iniet of a deviée to which it is attache&-aﬁa ;h;__mm_____
state of contact between the electrical contacts of
its information storage means and the electrical

15 contacts of the device to which it is attached.

Further, the present invention can structure a
combination of a liquid container and the liquid
container mount of a device to which the liquid
container is to be attached, so that its electrical

20 contacts are protected f£rom the liquid leakage from
the liquid container.

These and other objects, features and
advantages of the present invention will become more
apparent upon a consideration of the following

25 description of the preferred embodiments of the

present invention taken in conjunction with the

accompanying drawings.



Figure 17 is a schematic side view of a 20 nodified exanple of
Figure 16. Figure 18 a side view (a), a front view (b) and a
bottomview (c) of an ink container which is a liquid container
according to anot her exanple of the 5 second enbodi nent.

Figure 19 is a schematic side view (a) and an enlarged view (b) of a
maj or part of the light guide portion to’illustrate the function of
the light guide portion. ioFigure 20 is a side view (a) and a front
view (b) of the side view according to a nodified exanple of the
structure of Figure 18. Figure 21 is a side view (a), a top
plan view (b), a bottomview (c) and a front view (d) of an ink 15
container which is a liquid container according to a third enbodi nent

of the present invention. F|gure 22 is a schematic top plan
view (a) of a BBEBFJIPRSCRERTIN &F THECRRAWENGR @l ity of ink container

I Tustrating the ink EHRUEEndr ST ACTHE (TG Nahe PeEErht gt Phrtilon
broviaed atsa LRUeL BORLAR VA& (d1°oR" LA Shx ML 25ROLRAAG £
a first embodiment of the present invention.

Figure 2 is a schematic side view (a) and an
enlarged view (b) of a major part.thereof,
illustrating functions of light guide portion and the

10. like provided oﬁ tﬁe ink container according to the
first embodiment of the present invention.

Figure 3 is a schematic side view illustrating
a modified example of the first embodiment,

Figure 4 is a side view (a) and a front view

15 (b} of an example of a controller substrate mounted on
the ink container of the first embodiment.

Figure 5 is a schematic side view illustrating
another modified example of the first embodiment.

Figure 6 is a schematic side view illustrating

20 a further modified example of the first embodiment.

Figure 7 is a schematic side view ((a) and (b))
illustrating a further modified example of the first
embodiment.

Figure 8 is a schematic side view ((a) and (b))

25 illustrating a further modified example of the first

embodiment .

Figure 9 is a schematic side view illustrating



Figure 23 a schematic side view illustrating functions of a |ight
gui de portion of an ink container 25 described in Figure 22.

Figure 24 is a side view (a), a top plan view (b), a bottomview (c)
and a front view (d) of an ink 21 container which is a nodified
exanpl e of the enbodi nent of Figure 21. 5 Figure 25 is a
schematic front view (a) of a recording device which carries a
plurality of ink 5 containers 1 shown in Figure 24, and a schematic

view (h) illustrating the ink containers facing the |ight receiving
portion provi dadfairthet oedifios] texampde bbhetlps i Miirst enbolddmehe.
carriage is noving. Figure 26 is a schematic side view

illustrating | o behaviFdrguske flAeibeans¢hemattive sidei ddeeelbmstndidng
| i ght guide portion to the gnengence fromthe |ight guide portion
shown in Fi guré@ farthey modified exampdgr ef 2¥he sfirsfcipmbedidestde vi ew
of a nodified exanpleépf an iLnk_ contai ner shown in Figure 1524, (a).

t

Figure 28 is a perspe ﬁQHEevﬂémﬁﬁfat?ﬁf%ﬁﬁ?ﬁ%ﬂﬁtXFﬁErO FRHFEERLS
L 0 0 S 1 el GEEREALRMY Aty SPURTLIURE) HE AeRaARE™ 0"
according to the first embodiment is detachably
mountable.
Figure 12 illustrates mounting operations
(a) - (c) of the ink container to the recording head

10 unit.

Figure 13 is a perspective view (a) of a

“recording head unit for receiving ink from the ink
container to effect a recording operation according to
another example, and a perspective view of a carriage

15 usable therewith, and a perspective view (b) showing a
state in which they are connected with each other.

Figure 14 is a perspective view of an outer
appearance of an ink jet printer usable with the ink
container.

20 Figure 15 is a perspective view of the
recording device of Figure 14 with the main assembly
cover omitted.

Figure 16 is a schematic side view illustrating
functionrof the light guide portion provided on the

25 ink container according to the second embodiment of

the present invention.

Figure 17 is a schematic side view of a



20 (b), a bottomview (c) and a front view (d) of the ink container
shown in Figure 28, and a top plan view (e) and a front view (f) of
the ink container with the cap nenber omtted. Figure 30 is a bl ock

di agram showi ng a 25 structure of a control systemof the ink jet
printer. Figure 31 shows structure of sigpal line wiring for signa
transm ssi on between the ink container and 22 the flexible cable of
the ink jet printer in terns of the substrate of the ink container.
Figure 32 is a circuit diagramshowi ng the details of the substrate
provi ded with modtifbedcexanmie DfsFigureFlifure 33 is a circuit diagram

of a nodified exanple of the_ substrate of Figure F| ure
34 is a tining chart iB49y&er a8i agside ‘{)daﬁ“h (@rirt Pnﬁr‘aﬂ'ﬂ el Ry a
operations to and froma.lo 5{ arraﬁ he subst r@ng F|gure 35
is a timng chdrPOFFPUSYRY| 33t 78 Sﬂﬂ Heh 8f *LED 101.

liquid container according to another example of the
5 second embodiment.

Figure 19 is a schematic side view (a) and an
enlarged view (b) of a major part of the light guide
portion to illustrate the function of the light guide
portion. 7

10 " Figure 20 is a side view (a) and a front view
(b) of the side view according to a modified example
of the structure of Figure 18,

Figure 21 is a side view (a), a top plan view

{b), a bottom view (c) and a front view (d) of an ink
15 container which is a lidquid container according to a
third embodiment of the present lnvention.

Figure 22 is a schematic top plan view (a) of a
recording device on which a plurality of ink container
1 shown in Figure 21 are carried, and a schematic view

20 (b) illustrating the ink containers facing the light
receiving portion provided at a lower position of the
printer, while the carriage is moving.

Flgure 23 a schematic side view illustrating
functions of a light guide portion of an ink container

25 described in Figure 22.
Figure 24 is a side view (a), a top plan view

{b), a bottom view (c) and a front view (d) of an ink



Figure 36 is a flow chart illustrating a control process relating to
nmounting and denounting of 15 the ink container according to an
enbodi nent of the present invention. Figure 37 is a flow chart of a
nount i ng and denounting process of the ink container in Figure 36.
Figure 38 is a flow chart showing in detail a 20 nounting
confirmation control in Figure 37. 21 Figure 39 shows a state
(a) in which all of the ink containers are correctly nounted at
correct positions, and therefore the LEDs are swtched on,
respectively, bténtdihdt 9tAsh 96 hhRogDFidd®lesfamipliehef2bhaount i ng and
denmounting of the ink containers, in which (b) shows novenent of the
carriage to a @usddinentf @f ¥agudat2bn which is carried out using
light (light 23 validation), after the main assenbly cover is closed
subsequently to the LEDIWFghRErih@ schematicFfpent WEW [(alspfates t he

light validation process (a) - gd). ) .
recording device which carries a plurality of ink

5 containers 1 shown in Figure 24, and a schematic view
{b) illustrating the ink containers facing the light
recelving portion provided at a lower position of the
printer, while the carriage is moving.

Figure 26 is a schematic side wview illustrating
10 beﬁavior of the beam from the incidence onto the light

guide portion to the emergence from the light guide

portibn éhaﬁh“in_Figﬁre 24, (a).”

Figure 27 is a schematic side view of a

modified example of an ink container shown in Figure
is 24, (a).

Flgure 28 i1s a perspective view of the ink
container which 1s a liguid container according to an
embodiment of the present invention.

Figure 29 is a side view (a), a top plan view

20 (b), a bottom view (c) and a front view (d) of the ink
container shown in Figure 28, and a top plan view (e)
and a front view (f) of the ink container with the cap
member omitted.

Figure 30 is a block diagram showing a

25 structure of a control system of the ink jet printer.

Figure 31 shows structure of signal line wiring

for signal transmission between the ink container and



S5Figure 41 also illustrates the |ight validation process (a) - (d).
Figure 42 is a flow chart illustrating a recording process accordi ng
to the enbodi nent of the present invention. ioFigure 43 is a
schematic side view (a) and a schematic front view (b) of an ink
contai ner according to a further-enbodi nggt of the present invention.
Figure 44 is a schematic side view of a nodified exanple of the
structure of Figure 43. 15Figure 45 is a schematic side view of a
nodi fi ed exanple of the structure of Figure 43. Figure 46 is
a circuit di agthen Dfexilslebstabdeeofiavhagink ciait palingerahd tewms idde,
according to a further enbodi ment of the present invention. 20Fi gure
47 is a tim ngthtasubsiirate @fethei dnki poring.uct ure of the

enbodi ment. DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS: |
Figure 32 is a circuit diagram showing the

details of the substrate provided with controllers and
5 sO on.

Figure 33 is a circuit diagram of a modified
example cf the substrate of Figure 32.

Figure 34 is a timing chart illustrating the
data writing and reading operations to and from a

10 memory array of the substrate.

Figure 35 is a timing chart illustrating
actuation and deactuation of LED 101.

Figure 36 is a flow chart illustrating a
control process relating to mounting and demounting of

15 the ink container according to an embodiment of the
present invention.

Figure 37 is a flow chart of a mounting and
demounting process of the ink container in Figure 36.

Figure 38 is a flow chart showing in detail a

20 mounting confirmation control in Figure 37.

Figure 39 shows a state (a) in which all of the
ink containers are correctly mounted at correct
positions, and therefore the LEDs are switched on,
respectively, in the process of the control for the

25 mounting and demounting of the ink containers, in
which (b) shows movement of the carriage to a position

for validation which is carried out using light (light



25The description will be made as to the preferred enbodi ment of the
present invention in conjunction with the acconpanying draw ngs. 24
1. FIRST EMBODI MENT. 1.1 Description of First Enbodi nent. 5Figure 1
is a side view (a), a front view (b) and a bottomview (c) of an ink
contai ner according to a first enbodi nentysof the present invention.
In the follow ng descriptions, the front side of the ink container is
the side which is faced to the user who 10 is mani pulating the ink
contai ner (mounting and denounting operation of the ink container),
whi ch provi desv@hﬁ%%@nw 1 tiewt Ggﬁawﬁh FERPMIIGh COBRF s3F oMl 959 a
di splay portion which will be desgribed hereinafter). 15In Figure 1,
the ink cont ai RBPSqIYsn %ﬁ:§°eﬁgﬁd£ﬁhnfl$ﬂﬁFQ%n§Upporting menber 3
supported on the | owe Qrti f.ron [ | t.her. . The
supporting menber 3 igiﬁgﬁé g‘? ]?%ls‘%%%r?écte%r %2?’ ?%?%%S%Jﬁrﬁr%?’hed W th
an outer casi ngrgée§§1e(é'{)nk, (d).

5 Figure 41 also illustrates the light validation
process (a) - (d).

Figure 42 is a flow chart illustrating a
recording process according to the embodiment of the
present invention,

10 Figure 43 1s a schematic side view (a) and a

schematic front view (b} of an ink container according

Figure 44 is a schematic side view of a
modified example of the structure of Figure 43.
15 Figure 45 is a schematic side view of a
modified example of the structure of Figure 43.
Figure 46 is a circuit diagram of a substrate
having a controller and the like, according to a
further embodiment of the present invention.
20 Figure 47 is a timing chart of an operation in

the structure of the embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS:
25 The description will be made as to the
preferred embodiment of the present invention in

conjunction with the accompanying drawings.

"—— 7" "to a further embodiment of the present inventiom.— "~~~ —— T



20 container 1, and the ink container 1 is displaceable about a
portion of the ink container to be supported when the ink container 1
is mounted to the container holder. The ink container 1 is provided
on its rear side and front side with a first engaging portion 5 25
and second engagi ng portion 6, respectivety, which are engageabl e
with |l ocking portions provided in a container holder. In this

enbodi nent, they are 25 integral with the supporting nmenber 3. By
engagenent of the engaging portion 5 and the engaging portion 6 with
the | ocking portions, the ink container 1 is securedly nounted in the
ink container 1. The 5 operation during the nmounting will be
described hereinafter referring to Figure 12, (a) - (c). The

bottom surface of é¢¥E er 1 is provided with an ink supply
port 7 for ink sup% 5? Qﬁu port 'is connectable with an ink

I ntroduction i q apgaiseeigtibReof GEOFSH Bhpbaafeni ch will be described
hereinafter, by mounting of the ink container 1 to the container

hol der. A base nenber Fsgyrevi dadaosifbevhei t@ sialErohtt kitew (b)
supporting portion of the supporting nenber 3 at a position where the
bottom 15 si de &l & hettoonyiewdéc) rnﬂaramedmkwicphteénﬁroadr@rdl“me tihase
menber may be in the formof a chi plate. In the follow ng
description, itaifsinsdl legagodiupgstr éﬂ“ﬂGGESREFeFPVﬁQt%@nFl&Bréhi and

Figure 4, the
g following descriptions, the front side of the ink

container is the side which is faced to the usef who

10 is manipulating the ink container (mounting and
demounting operation of the ink container), which
provides the user with information (by light emission
from a display portion which will be described
hereinafter).

15 In Figure 1, the ink container 1 of this
embodiment has a supporting member 3 supported on the
lower portion at the front side side thereof. The
supporting member 3 is made of resin material
integrally molded with an outer casing of the ink

20 container 1, and the ink container 1 is displaceable
about a portion of thé ink container to be supported
when the ink container 1 is mounted to the container
holder. The ink container 1 is provided on its rear
side and front side with a first engaging portion 5

25 and second engaging portioen 6, respectively, which are
engageable with locking portions provided in a

container holder. In this embodiment, they are



20 description will be made as to a structure and a function of a
maj or part of this enbodinment. Figure 2 is a schematic side view (a)
and an enlarged view (b) of a major part thereof, illustrating
functions of light guide portion and the |ike provided on the ink 25
contai ner according to the first enbodi nent of the present invention.
Figure 4 Figure 4 is a side view (a) and & front view (b) of an
exanple of a controller 26 substrate nounted on the ink container of
the first enbodiment. As shown by (a) in Figure 2, the ink container
1 is securedly;ifgpugtetl witwrtHed sh?ﬁoﬂ@hﬂgrméﬂfém.f?hlaﬁ érfgd JenReal
with the recording head unit 105 having the recording head 105, by
engagenent s of ofhehéi éesdaenuagiorgipar 61 and Stlee cerigagingc podt eogagi ng
portion 6 of the ink container 1 with a first |ocking portion 155 and
a second | ocki ngthothé ohodisrdporttdongl dehe 15U chtedspecli ¥ely. At
this tine, a contactﬁiconnector) 152 provided in the hol der 150, and
a contact in tEecpeedinimeintadedar dhe paE atAMer 3 FHRRire 4)

provi ded on a surface of _the s trate 100 faci to outside, are

D octr s cal 1y cORPREL B Lo ROURGLRY 1t T CBarocbrln

An inside of t L bk Lner. i s, .diyi iNo in eservoir
chanber 11 mhigﬁr?%n%$§%% Al %ﬁﬁ#ﬁgeﬁg F%ggﬁ?on' é%‘e-ckcihd a
negative pressure genahal byt BRNDEFs AGE UEMRMRL 1AM & erld Which is

20 provi ded adj acent the rear side and which is in flul

communi cation prbhiasal wikts urplinkPe@bbply poet i nkedresakyeupptpamrber 11
and the negative pressure generating nenber accomodati ng chanber 12
are in fluid cemohi patt abs vedrineedablet twibth t du aigh imt2bdooboni cat i on
port 13. The ink reservoir chanber 11 contains the ink alone in this
enbodi nent 10 whepeaing hef ndimtranendiags heed gankgntwidd pendescribed

accommodat i ng
. hereinafter, by mounting of the ink container 1 to the

ébﬂfainéfuholdér: A base member is prS&i&éé"bn the
bottom side of the supporting portion of the
supporting member 3 at a position where the bottom

15 side and the front side intersect with each other. The
base member may be in the form of a chip or a plate.
In the following description, it is called "substrate"
100.

Referring to Figure 2 and Figure 4, the

20 description will be made as to a structure and a
function of a major part of this embodiment. Figure 2
is a schematic side view (a) and an enlarged view (b)
of a major part thereof, illustrating functions of
light guide portion and the like provided on the ink

25 container according to the first embodiment of the
present invention. Figure 4 Figure 4 is a side view

{a) and a front view (b) of an example of a controller



27 chanber 12 accompbdates an i nk absorbing material 15 (negative
pressure generating nenber which is a porous nenber in this

enbodi nent) nmade of sponge, fiber aggregate or the like for retaining
the ink by 5 inpregnation. The porous nmenber 15 functions to generate
such a negative pressure as is sufficient,gdo0 provide balance with the
force of nmeniscus fornmed in the ink ejection nozzle of the recording
head to prevent ink | eakage fromthe ink ejection portion to 10 the
outside and to permts ink ejection by actuation of the recording
head. subktrahe onounted raucitheelok cortainer orft dheefirsks not
limted to such a partitioned structure in which the inside is
partitioned i neBPeR&m®BEous nenber 15 accommodating chanber and the

menber may occupy. SUbAPAPHF BYaIR) ol BUHRG Ade CERaLt TR TR
t ai . Th ' ' ' t ol (0 t
The. ano usi ng. PheSpBPEREChERar el 35 b acPrd Rl g, BhBH [ 0.

i s containeg i Saﬁpkgggﬁ%étigﬁ-ﬂﬁﬁﬁ%hOQBQEgoﬁeE&a@ﬁiﬁjﬂﬁi%%kﬁthUCh

as rubber or the produces tension 1n the direction of

expandi ng the ypURBcHPRIRSThedd IUCH DY EAGRgehdCL NaTAtHHES FAERESUT €
is generated by the 25 tension in the bladder-1like nmenber to retain

‘the ink. In a fenghbeéhgepanrpien Sitardeadte aepand efgdding mortion 6
accomopdati on space is constructed by a flexible In a 28 further
exanpl e, at | east thepink ofntaingmid with a first locking portion

155 and a second locking portion 156 of the holder 150,
10 respectively. At this time, a contact (connector) 152
provided in the holder 150, and a contact in the form
of an electrode pad 102 ((b) of Figure 4) provided on
a surface of the substrate 100 facing to outside, are
electrically contacted to establish electrical
15 connection.

An inside of the ink container 1 is divided
into an ink reservoir chamber 11 which is provided
adjacent the front side ¢, and a negative pressure
generating member accommodating chamber 12 which is

20 provided adjacent the rear side and which is in fluid
communication with an ink suppiy port 7. The ink
reservoir chamber 11 and the negative pressure
generating member accommodating chamber 12 are in
fluid communication wlth each other through a

25 communication port 13. The ink reservoir chamber 11
contains the ink alone in this embodiment, whereas the

negative pressure generating member accommodating



accomodati on space is constructed by a flexible nmenber, and the ink
al one is accommpdated in the space, wherein a spring force is applied
to the flexible nmenber, by which a negative pressure is generated.
Menber, and the ink alone is acconmpdated in the space, wherein a
spring force is applied to the flexible nenber, by which a negative
pressure is generated. As shown in Figuré’4, (a) and (b), the surface
10 of the substrate 100 facing toward the ink container 1, is
provided with an emtting portion 101 for emtting visible |light such
as LED, and a gpghbet El eiBudmmbA3tESr ak OIHK Alysdgbliig AatéLiaD 15
portion. The control elenent 103 controls em ssion of |ight of the
emtting 15 porhéegativd pressrpogeretat g adeadieri ehdchnas s ugqutoved
through a pad 102 froma connector 152. As shown in, (a) and (b), a

| i ght gui de pomember 1221 thitsetbodpmant) ymade tofy sploageantébeérom a
front side wall of the outer casing of the ink container 20 froma
posi ti on wher e28gregatecyy the dikechPriFeltpmg dRe148k BRd is
effective to ggide the J]ight, The free en gpr%i n_t her eof
constitutes®a UPRFPIRATHITY o BOTIHT embegad |§“§% P %he user.
The portion fr | | i ' I | s, call s di 25
portion" or neﬁgﬁégﬁﬁgﬁ%gﬁ}5h%Q%ﬁ*§¥§2§r%§ §ﬁb%ﬁé§§ gﬂ?%ﬁ%%%?%ﬁﬁ%f a

light quantity,ip,ihe d4Auele Qfithi 9ht £506R td¥e niiillclie0 £BERAE Oy 101
to the light guide 29

.the ink ejection nozzle of the fecording head to
prevent ink leakage from the ink ejection portion to
10 the outside and to permits ink ejection by actuation

of the recording head.

‘The internal structure of the ink container 1
is not limited to such a partitioned structure in
which the inside is partitioned into the porous member

15 accommodating chamber and the reservoir containing the
ink alone. In another example, the porous member may
occupy substantially all of the inside space of the
ink container. The negative pressure generatling means
is not limited to the one using the porous member. In

20 another example, the ink alone is contained in a
bladder-like member made of elastic material such as
rubber or the like which produces tension in the
direction of expanding the volume thereof. In such a
case, the negative pressure is generated by the

25 tension in the bladder-like member to retain the ink.

In a further example, at least a part of the ink

accommodation space is constructed by a flexible In a



portion 121, the emtting portion 101 is disposed on the substrate
100 so as to face a light incident surface 123 of the |ight guide
portion 121 at a position close thereto (Figure 2, (b)). 5In this
manner, the emtting portion and the display portion are separate
fromeach other, so that display portion js disposed at the front
side of the ink container, nanely, the upper part of the side having
a latch lever, thus facilitating observation of 10 the user. As w |
be described hereinafter, when the light receiving portion is

provi ded in theureharassanle, ait tleaspr anpert o¢hetle gimk can be
assuredly received fromthe display portion by the light receiving
portion. Sinceackemhpgatiouistrgsodisi eengkrugted dpy |4 fHexdbarect i on
between the emtting portion and the display portion i s provided on
the ink contai Aerbegl, apdckhe| 15k fpkone dsydqapymedagedr inhehe | RRAFG,

el ectric power supply and sjgnal exchange n_be elimnate and
therefore? theW@ﬁggﬁﬁnﬁ FRF D FOIFE 26 gﬁaiiﬁ% H?éﬂmﬁﬂﬂﬁ59$#8n 122
can be di sposed at the, respective opti Lt I st.
Thus, the |3ti¥ﬁ&%er BYd@? ed  of %ég§r§g§§%§+%Eﬁ%ﬁﬁ¥ﬁ%%§%§blay_
portion 122 toyuggl t hsnuseﬁ'%siﬁlenaféﬂeemcsesacaﬁmto%tteas@ﬁ_ £RE 88kl Y

observe the |ight enfsslon, y 25 which the user can be given
predet erm ned iyhle@eAR! hOSpFEh@ifdrad A st RPplAKACHH! B &1 ekibBy

enpl oying an integral nolding of the Iight guide portion 121 wth 30
the outer casi r@gmberthhByi wkiclord aieyatilre bressanefbetganempmtedst is
not increased significantly by the provision of the |ight guide
portion 121. In this exbciowantin Bhgare 4ayer) (anfad®d) .exhetsurface
i0 of the substrate 100 facing tﬁward the ink container 1,
is provided with an emitting portion 101 for emitting
visible light such as LED, and a control element 103
for controling the emitting portion. The control
element 103 controls emission of light of the emitting
15 portion 101 in response to an electric signal supplied
through a pad 102 from & connector 152.
As shown in, (a} and (b), a light guide portion
121 extends upwardly with a clearance from a front
side wall of the outer casing of the ink container
20 from a position where 1t is faced toc the emitting
portion 101, and is effective to guide the light. The
free end portion thereof constitutes a display portiom
122 which is easily seen by the user. The portion from
which the light is emergent is called, "display
25 portion" or "emergent portion" In order to suppress

attenuation of a light quantity in the travel of light

from the emitting portilon 101 to the light gquide



s between the light guide portion 121 and the front side wall of the
outer casing of the ink container formng the ink reservoir chanber
11. It would be considered that |ight guide portion is fully integral
with the front side wall of the outer casing of the ink 10 contai ner,
in other words, the front side wall of the outer casing of the ink
container is utilized as the light guide Portion. However, the
structure of this enbodinent is advantageous in that |ight guide to
the display portion 122 is efficient. The description will 15 be nade
as to this poi Borthont D25, ek dimBingaposho¥m 101 Hisg@igpdsefapnand
(b), the light guide portion 121 is integrally connected with the

out er casi ng ofthehsubskraeselMbigo @sarbefadd, a uights imeddpandent of
the front side wall. 20 Nanely, with the structure of this

enbodi nent, thenefasepidyiaedilen ddight| gpdde bpowitlam tU24 aitght gui de
portion 121 and the ink reservoir chanber 11. The outer casing of the
i nk cont ai ner Pesiha#enoeleet yirsitcedELlgurer2al (PXX. the |ight guide
portion 121 25 is conpletely integral with the outer casing of the

i nk reservofr chanber 14 tPifeMARREF T aFS et 1pggRPTHIP bt on 121
thi s embodt ment SPReT| PARFLRh ¥ Bpeehe SRRl odth sbien SrotRhe |
B L e
ink container, namely, the upper part of the side
having a latch lever, thus facilitating-observation of

10 the user. As will be described hereinafter, when the

light receiving portion i1s provided in the main

Aasééﬁbly bf £he printéﬁ, thé ligh%néan be”;;;££é5i§_
received from the display portion by the light
receiving portion. Since the light guide portion 121

15 for light connection between the emitting portion and
the display portion is provided on the ink container
101, necessity for the wiring lead or the like for
electric power supply and signal exchange can be
eliminated, and therefore, the emitting portion 101

20 and the display portion 122 can be disposed at the
respective optimum positions at low cost. Thus, the
latitude is provided for the disposition of the
display portion 122 to meet the user's conveniences,
so that user can easily observe the light emission, by

25 which the user can be given predetermined information
relative to the ink container 1. By employing an

integral molding of the light guide portion 121 with



5 light travels through the |light guide portion 121 to the display
portion 122 for display to the user. The emtting portion 101, as
descri bed hereinbefore, emts visible light, and is scattering |ight.
Therefore, there are a plurality of light rays as shown by arrows Io
Al - A3 Here, it is assuned thﬁ pol ypropyl ene has a
refractive index of 1.49 (= nl) in the I| t guide portion 121. Since
the air has a refractive index of 1.00 (= n2), the critical
refraction angle fromthe 15 pol ypropylene to the air is determ ned
by the foll ow ngheSiriter! ausdihg ref riand iiok cohtain@id=1 nZisd n22.

That is, the critical refraction angle is approx. 430. 20Therefore,
the |ight rays manufacangsingccosntistnathdnicmendedt sbgmliidantilyl by i s
430 or larger at the point (i) in (b) of Figure 2, are totally
reflected by tH&e m@@wﬂaéenb@fmkkﬁnkus@tp@mygpopyxbh@n(13bmt gui de
portion 121) and the air, .and the |i rays travel |n 25 the |jght
gui de portion 121 mh|I¥Pr§Hi§aFWW8dﬁﬂgﬁF &t 13k i 1Gyexs FﬁﬁFE&t%%F e

Al A3 to th t 12 th t le 21
s 732 not for detniarns Shel ALY P ORH IS PIREAL #62 T A d des
not reach the ‘Uéﬂi.%% Qﬂgt589e423551ng of the ink container forming

the ink reservoir chamber 11. It would be considered
that light guide portion is fully integral with the
front side wall of the outer casing of the ink

10 container, in other words, the front side wall of the
outer casing of the ink container is utilized as the
light guide portion. However, the structure of this
embodiment is advantageous in that light guide to the
display portion 122 is efficient. The description will

15 be made as to this point.

In this embodiment, as shown in Figure 2, (a)
and (b), the light guide portion 121 is integrally
connected with the outer casing of the ink reservoir
chamber 11, but is independent of the front side wall,

20 Namely, with the structure of this embodiment, there
is provided an air layer between the light guide
portion 121 and the ink reservoir chamber 11. The
outer casing of the ink container is made of
polypropylene material. If the light guide portiomn 121

25 is completely integral with the outer casing of the
ink reservoir chamber 11, the material of the light

guide portion 121 has to be polypropylene.



The predeterm ned i nformati on of the ink container (liquid container)
1 nentioned in the 5 foregoing, includes the information as to

whet her or not the nounting state of the ink container 1 is proper
(whether or not the nounting is conplete), the information as to the
properness of the nounting position of the ink container (whether or
not the ink lo container is nounted at a Yorrect position on the

hol der determ ned on the basis of the color of the ink contained
therein), and/or the information concerning the ink renaining anount
(whether or not the iRk GRERh LA AL, $H§N0UENER 1 SUGKbIdiRRALOT
information 15 can be di splayed by presence or absence of the |ight
em ssi on, state¢nhef 1igighteititesl &y ¢hei ekettingy Wortien ike)isand so
on. The description will be made as to a manufacturing

met hod of the Ankidenta¢merhe Aighfisidei@énvfsuifadenid28owhachelis lans
divided into an ink reservoir chanber 11 which is provi ded adjacent
the front sidesngngubfary)f idhepldghtir gui@adrentiing dddhepnd the
accomodat i ng chapber 12 which is_provided aﬂ%gpent the rear_ side and

whi ch is in5fl diEREoRRARS iR as hheslight HuldsyPoFtdopt 191 §he ink
ir ch 1.and th ' ]

rccommodat | ng CHETBSFELSY HE LT 1aLarBh, ALaH Lt i St Hoghen Hiher

33 through a COREYRLARL LA R 1 o}3. ﬁgnagggﬂbé&lrﬁdeg%qﬁ%t%ﬁws, emits

generati ng nmenber acc dati ng chanber 1s provi an alr vent
12A. The ink coftabneridgwf, FndlHe 3ca8fePEndBINHAC! UiRErOio R epari ng
a main body 5 of the ink container 1 provided with the substrate 100
havi ng the contaete &he £luvralidy afdlifkt erdtd iay) showhi bR, afbsekws hen
injecting the ink into the inside. The ink injection port for this
pur pose, ma9 bédlfor&dd in the upper surface of the ink reservoir
chanber, for 10 exanple. After the ink injection through the ink
injection port, the iMe&eri dh ddrassunadfhed pplirzenylere hdmé 11A.

—ACternatively, e spali N mher 134 (2GR RITed 19N hBhect O T T

hole is forned
portion 121. Since the air has a refractive index of

1.00 (= n2), the critical refraction angle from the

15 polypropylene to the air is determined by the

following Snell law of refraction:

nl sinkEl= n2 sink2.

That is, the critical refraction angle is
approx. 43°.,

20 Therefore, the light rays which are incident at
the incident angle E which is 43° or larger at the
point (i) in (b) of Figure 2, are totally reflected by
the interface between the polypropylene (light guide
portion 121} and the air, and the light rays travel in

25 the light guide portion 121 while repeating total
reflection as indicated by arrow Al or A3 to the

display portion 122. When the incident angle 1l is



15 contai ner casing, after the ink I in the ink container is consuned
up, by which the ink can be reinjected into the ink container. As
desired, the ink supply port 7 is sealed by a protection cap or a
seal tape (unshown) or the like, by which the ink containers 1 20 can
be transported. 1.2 Mdified Exanple (Figyres 3, 5 and 8):
The structures described in the foregoing are exanpl es, and proper
nodi fication is possible if the 25 emtting portion 101 is used and
is able to present the predetermined information relating to the ink
contai ner 1 tontohemoxeothiimdg3evithe dddhtheaysransmids 39 ghscaibti on
will be made as to sonme nodified exanples.
and does not reach the display portiom 122.
The predetermined information of the ink
contalner {liqulid container) 1 mentioned in the
5 foregoing, includes the informatlion as to whether or
not the mounting state of the ink container 1 is
proper (whether or not the mounting is complete)., the
information as to the properness of the mounting
position of the ink container (whether or not the ink
10 container is mounted at a correct position on the
holder determined on the basis of the cclor of the ink
contained therein), and/or the information concerning
the ink remaining amount (whether or not the ink
remaining amount is enough). Such types of information
15 can be displayed by presence or absence of the light
emission, state of light emission (flickering or the
like), and so on.
The description will be made as to a
manufacturing method of the ink container. An inside
20 of the ink contailner 1 is divided into an ink
reservoir chamber 11 which is provided adjacent the
front side, and a negative pressure generating member
accommodating chamber 12 which is provided adijacent
the rear side and which is in fluid communication with
25 an ink supply port 7. The ink reservoir chamber 11 and

the negative pressure generating member accommodating

chamber 12 are in filuid communication with each other



Figure 3 is a schematic side view illustrating a nodified exanple of
the first enmbodinent. In this enbodi nent, the |ight guide portion 121
"isintegral 5 with the front side wall formng the ink reservoir
chanber 11. In this nodified enbodinment, the |ight quantity reaching
the display portion 122 is snmaller than in the first enbodi nent
wherein the space is provided between thé3light guide portion 121 and
the lo ink reservoir chanber 11, but this nodified enbodinent is
usable, if the light quantity is raised. This nodified enbodinment, is

preferable in {hadudika CORhiehtisn GRAGH angh tiglert Marface of

accommodating efficiency is inproved.” 15Figure 5 is a schematic side
view illustrattng gaodferinsiehbes gxesmmeiadfinghenkinbsét £erbodi nent.
In this exanple, the light guide portion 121 is formed by a nenber
whi ch i s a seppratidedraniidy anr adrthenOulz®. cAbeninbfcdahimingr 1 of
container 1, and then, they are 20 unified. Wth such an exanpl e,
proper nateri aFgeed dbecajelbecmagufaetipesd ibjelPrepRsingxanpri Rody
material of the |ight gquide portion 121 nay carbonate materi al

. | be pol
or acrylic Frat 8Fi &Fe otk rentiagaeqnt cArpakdgd fidd tFé% PRBF EER &N
are nore great different 25 fromthat of the air thay, ljght
emtted fron1t%%v%§ﬁt€hﬁuf° %fFFOng%%nc?ﬁ;ﬁﬁ%%%ﬁ gﬂpléﬁﬁu?Téﬁélégi t he
ot her hand, asg oEibe IR Ghed iﬂg?gﬁﬁvé)%rfer %ﬁcsgﬂ%ohﬁf’néﬂfe 1nk
contai ner 1, polypropylene nateri: aving a high suppression effect
agai nst evapor @hsomPefid{i:tiklh botd HE tHYg ?ﬁ&b@b@?rmﬁﬁnb@eformed
sel ected. Since they can be produced fromdifferent nmaterials, the
materi al of 5 ihethakugEmsd avrEncd vhi the i Shinoleseevessachanyber, for
transparent can be selected fromw der choice. Figure 6 is a

schematic st deexample | | dfteat they xotingdearidnf Ebdoeglandie igk t he

first enbodinent. In this exanple, the display portion 122 at the
free end injection port, the injection port is sealed by a

sealing member 11A.
Alternatively, the sealing member 1l1lA is
dismounted or an injection hole is formed in an ink
1s container casing, after the ink I in the ink container

is consumed up, by which the ink can be reinjected
into the ink container. As desired, the ink supply
port 7 is sealed by a protection cap or a seal tape
(unshown) or the like, by which the ink containers 1

20 can be transported.

1.2 Modified Example (Figures 3, 5 and 8):
The structures described in the foregoing are
examples, and proper modification is possible 1if the
25 emitting portion 101 is used and is able to present
the predetermined information relating to the ink

container 1 to the recording device and the user. The



|l o of the Iight guide portion 121 has a substantially sem -spheri cal
configuration, and the light is preferably scattered by surface
roughening. Wth this exanple, the light ray guided by the Iight

gui de portion 121 is scattered by the display portion, and 15
therefore, the light quantity attenuates, but the |light can be
presented in a wider angle fromthe displ#y portion. By doing so, the
vi sual angle (range) increases, thus further inproving the
visualization. Figure 7 is a schematic side view ((a) and (b)) 20
illustrating aa&;‘é&&ﬂﬁ{:iﬁﬁ%iiﬁ%@m @sOtot B6md inicd1 B ExERples| N
this exanple, the i1 ght guide portion 121, the supporting nmenmber 3
and a portion on whiclriidiges@bskr at eciléfhaiic adlder edear £1aserafirmn

i ntegral nenmber 131, which is a separated nenber fromthe 25 nenber
constituting themodi€iedaskampld dfhdhenfireht anbpedirentBy doi higlso,
simlarly to the exanple of Figure 5, suitable materials can be

sel ected to neemboddmend. r to@i Fighdhtarige perbéen chhbt| thi ilnfeoral
outer casing of the ink _container and the nenber canstitutin% t he

li ght gui deSpoMtiitdn theeperti 528 wadd LREMARENLRS glRle BRSSPIt he
menber 131 to which the. 5 bstrate .1 s adhered is a , SO
that after the qhﬁ’E'%Ieri ﬁlt’ hzﬂf n i@oﬂ'loéggé?ale d%o%%enfsegﬁgpﬁ%g
menber 131 may t i R AN | t aj t | S grlal 1
reused. This r Slélgg'lé hgg?%ﬁﬁﬁ%g cosdtiiggi(i(r%?e_s? gigrﬁbg?ir ajl_fsz Sf{&} lgﬁd/ or
the emtting PQifanOinl@hel £1¥6¢ CémBYEinePltalrh¥ebyn KRS Bart's, can
be reused. Figure 8 is a schematic side view ((a) and (b))
il lustrating. agrtrtilien pedivberdtvxamyht g@uidbepbitson emdibdinerthe | n
this exanple, the light guide portion 121 and the portion to which
the substrape 10k ireseFvadnerbamber Waddudf thhsi medyf i¢d muaskimeat
and the nenber 131 ' constitutes the outer casing of the ink

contai ner 1 andld $158838rafi€ FReniight MARAty is raised. This
modified embodiment, 1s preferable in that ink

container is compact and that ink accommodating
efficiency is improved.

15 Figure 5 is a schematic side view illustrating
another modified example of the first embodiment. In
thls example, the light gulde portien 121 is formed by
.a member which is a separated member from the outer
casing of the ink container 1, and then, they are

20 wunified. With such an example, proper materials can be
selected, respectively. For example, the material of
the light guide porticn 121 may be polycarbonate
material or acrylic material or the like which has
refractive indices which are more greatly different

25 from that of the air so that light emitted f£rom the
emitting portion can be efficiently guided. On the

other hand, as for the material of the outer casing of



constituting the supporting nmenber 3. By doing so, simlarly to the
exanple of Figure 5, the choices of 20 the material are inproved. In
Figure 8, (b), the nenber 131 ' which integrally has the |ight guide
portion 121 and the portion to which the substrate 100 is adhered is
separabl e, and therefore, they can be reused. 25In the first

enbodi ment and the nodified exanple, the3air layer is provided
between the ink reservoir chanber 11 and the Iight guide portion 121,
37 so that attenuation of the light incident on the emtting portion
101 is suppresgrd ik assiAEinesN 11, "PoOYSfbps 18 nadbr@h1 HA¥Sngan be
acconpl i shed by interposing anot her nenber between the ink reservoir
5 chanber 11 andgh heupprBisign dErpott agdtnst] evaporationFogurise Jrks a
schematic side viewillustrating a further nodified exanple of the
first enbodi mehtinlthe hirk ecatpliesracinvbe efalacitiede | Sithece rdvwiyecai08
having a refractive index which is smaller than that of the 10 |ight
gui de portion bBoip¥edygadfiregediféeveeh makeniadist. fhpdeaperidbrrfli2l
and the front side wall surface _of_ the ink reservoir chanber 11
accommodat i hg Ehe Mk Fontpi@er dnrheh obs Rt MsseFSeTefYt his exanpl e
I S a separated,_nenber fn@n1th% I nk coFt%i er 1 and i$ 15 made of

pol ycar bonat e 5§ﬁﬁfﬁﬁﬁ?ﬂ)tﬁiﬂ1 Fiaﬁ}e? Shs T -eg_c R&°Fow

refractive index menbgsghdg §S;madeHemdl¥t £1687 L HOF 0O AR i ng

mat eri al .
another modified example of the first embodiment. In

this example, the display portion 122 at the free end
10 of the light guide portion 121 has a substantially

semi-spherical configuration, and the light is

ﬁfeééfagiy scéﬁtéred bynéﬁfféée rougﬁéﬁiﬁég__ﬁifﬁ“fhié“
example, the light ray guided by the light guide
portion 121 is scattered by the display portion, and

15 therefore, the light quantity attenuates, but the
light can be presented in a wider angle f£rom the
display portion. By doing so, the visual angle (range)
increases, thus further improving the visualization.

Figure 7 is a schematic side view ({a) and (b))

20 illustrating a further modified example of the first
embodiment. In this example, the light guide portion
121, the supporting member 3 and a portion on which
the substrate 100 is adhered are made of an integral
member 131, which is a separated member from the

25 member constituting the outer casing of the ink
container 1. By doing so, similarly to the example of

Figure 5, suitable materials can be selected to meet



Here, the refractive index of the polycarbonate is 1.59, and the
refractive index of the 20 polytetrafluoroethylene is 1.35. Fromthe
Snell law of refraction, the critical refraction angle fromthe

pol ycarbonate to the pol ytetrafluoroethylene is approx. 58, and
therefore, the light rays having the incigent angles ranging from 58
to 900 reaches the display 25 portion 122 anong the |ight rays
emtted fromthe emtting portion 101. In this exanple, the | ow
refractive index 38 nmenber 108 may be replaced with a reflection
menber nmade of thet neégquirenents sife JeMRgrefepdl Buatinee tdienotlkeruse is
made with the difference in the refractive i ndex between the
materials, theCRPiRE Phythe oinls coptpdper ngne e FMREToN of t ot al

fl ti 1 i111ed, it It that total |iqght tit
L emint oo o ecbRRRIULSS o U he gbiaE bottitn Srbnsir 10ba - T hs
i i dent he. i i f 3 hi ti
o eroan b PRolfiCibIFLAENE PUIHE the ndlkd SPA €A WhliBn Ehe POl ! ON
light can bg gehgﬁérstéifwr&é YaarRR@at NS ¥éSaddt ZAt iQ) thati AREONMEd.

Figure 10 is a schematic side view illustrating a further nodified
exanpl e of thether shkerbodi f@a1tink Roh%alihes BxBMHIEL ddeQr @pi, Sthé such
menber as |low refractive index nmenber 108 or the |like (Figure 9)

bet ween the | i gpbinbguni 21 poxy i o rk@htaddtohe dewninksiambadnerof thae

i nk reservoir chanber 11 containing the ink I, but they are contacted
to each ot her. 1Fewdtets peusedi hThlexeegiees tihe ypniager9dt rsEmdrber

11 is nmade of polytetrafl uoroethylene nmaterial simlarly to the | ow
refractive indé?enﬁﬁﬁéFrﬁﬁ%,1%ﬂuﬁhqd§q tght eBLE PP REHRR128 i s made

of pol yoar bgnat FOLrbNES1LEMSHY SThkATLYpd el N YPGB uBhaT 9Ur e
Figure 8 is a schematic side view {((a) and (b))

illustrating a further modified example of the first
embodiment. In this example, the light guide portion
121 and the vortion to which the substrate 100 is

15 adhered are made of an integral mémber 131 ', and the
member 131 ' constitutes the outer casing of the ink
container 1 and is separate from the member
constituting the supporting member 3. By doing so,
similarly to the example of Figure 5, the choices of

20 the material are improved. In Figure 8, (b}, the
member 131 ' which integrally has the light guide
portion 121 and the portion to which the substrate 100
is adhered is separable, and therefore, they can be
reused.

25 In the first embodiment and the modified

example, the air layer is provided between the ink

reserveoir chamber 11 and the light guide portion 121,



25 emtted fromthe emtting portion 101 can be guided to the display
portion 122 with high efficiency. Wth such nodified exanples, the
emtting 39 portion and the display portion are separated, and the

| i ght guide portion 121 for optical connection between themis

provi ded on the ink container 101, so that emtting portion 142 and

t he display portion 122 can 5 be placed &f respective optinmum
positions, at |ow cost and wi thout necessity of wiring for the

el ectric power supply and signal exchange which mght deteriorate the
oper ational i t ys@neh Dbsaitedtda®lonByr oA L bt tiRWS dehBeoh afnd ude is
prOV|ded for the disposition of the 10 display portion 122 to neet
the user's COoNyRt BNE porddonhadlusersusre 24 ky absemyeisthe |ight
em ssion, by which the user can be given predeterm ned i nformation
relative to thimpndvebntizivaddzatidhe rihdisf ced beaaaptenmifishied byr st
enbodi nent is 15 not limted to those descri bed above. The exanpl es
can be further1m¥@WF¢$iP§Mﬂﬂﬂtﬁth@e@E#¥|Qetﬁeephéh9ré@En¥e$¢ﬁR9ﬁﬁ(Jn by
one skilled in the art. For_ exa in the fore%0|nﬁéexanples t he

li ght gui de® pofRABReT slivdhd &peﬂgpht ndtkde gortd di fference in
the 20 refractive index th | & d
e rerractive I n gg?ﬁe Fn e C%H%ﬂ rtlig %f€l Caﬁ-ee"f ai lu%(%rll_taggﬁe

thereto is used to QU|a I conprlglng

a core and a c (ﬁisﬁtlleﬁ eL;Qm i@caaf Q{Het h4 r3¢! bﬁlb{;ace %19}“ 98

portion, a hol OM/HE aving an | ner ecting sur

(stainless Steﬁﬁlﬂ'éﬁﬁm%) e UG refractive Whdek ARmBefl 188eaving

foregoi ng exanpl es may be ‘conbi ned. The surface treatnment of the

di spl ay porti o8 refractive index which is smaller than that of the
10 1light guide portion 121 is interposed between the

light guide portion 121 and the front side wall

surface of the 1nk reserv01r chamber 11 accommodatlng
the ink I. The 1light guide portion 121 of this example
is a separated member from the Ink container 1 and is

15 made of pelycarbonate exhibiting high light
transmissivity. The low refractive index member 108 is
made of polytetraflucrcethylene material.

Here, the refractive index of the polycarbonate

is 1.59, and the refractive index of the

20 polytetrafluorcethylene 1s 1.35. From the Snell law of
refraction, the critical refraction angle from the
polycarbonate to the polytetrafluoroethylene is approx.
58° , and therefore, the light rays having the incident
angles ranging from 58° to 90° reaches the display

25 portion 122 among the light rays emitted from the
emitting portion 101.

In this example, the low refractive index



40 122 described in conjunction with Figure 6 may b e used in the
first enbodi ment or nodified exanpl es thereof. This applies
to the second enbodinent, the 5 third enbodi nent and the nodified
exanpl es thereof which will be described hereinafter. 1.3
Mounting Portion of Ink Container (Figure 10 11 - Figure 13): Figure
11 is a perspective view illustrating anxanple of a recording head
unit having a holder to which the ink contai ner according to the
first enbodinment is nmountable. 15Figure 7 is a schematic side view

i Ilustrating apemPeraié®mbf v@Y¥eblAGedne Blenpuirilegtiah menberof the
I nk container according to the first enbodi nent. The nounting portion

descri bed heremh8eapplmeirdl € Ta the Srirgiimgnesanpled, Wwhdrdin the
descri bed bel ow and 20 nodi fied exanpl es thereof. The
recordi ng headusai 1s 16&de¢ svigdndhel Ay fEenendge viredhiey rafhattdéve 150 f or
detachably holding a plurality (four, in the exanple shown in the

Fi gure) of inkip8exababyveen e HateEdpds ngthr ddloiis T@v8pBeEd 25

ad) scent the DoLLgnsl 85 (U A PLauL S e AL mURt LRy he |k
recording headtransmitted, with the result that total light quantity
attenuates more or less. By providing a reflection
member, the light rays incident on the incident
surface 123 and reaching the reflection member can be
10 substantially completely reflected. By this, the light
can be gulded efficiently, and the visualization is
improved.
Figure 10 is a schematic side view illustrating
a further modified example of the first embodiment. In
15 this example, there is no such member as low
refractive index member 108 or the like (Figure 9)
between the light guide portion 121 and the front side
wall of the ink reservoir chamber 11 containing the
ink I, but they are contac¢ted to each other. However,
20 1in this example, the ink reservoir chamber 11 is made
of polytetrafluoroethylene material similarly to the
low refractive index member 108, and the light guide
portion 121 is made of polycarbonate. For this reason,
similarly to the example of Figure ¢, the light
25 emitted from the emitting portion 101 can be guided to
the display portion 122 with high efficiency.

With such modified examples, the emitting



41 di sposed adj acent the bottom portion of the holder is connected
with the ink supply port 7 of the ink container to establish an ink
fluid conmuni cati on path therebetween. 5An exanpl e of usable
recordi ng head 105 conprises a |iquid passage constituting a nozzle,
an el ectrothermal transducer el enent provaed in the |iquid passage.
The el ectrothermal transducer elenent is Supplied with electrical

pul ses in accordance with lo recording signals, by which thernal
energy is applied to the ink in the |iquid passage. This causes a
phase change obotbgonnnd eitid tdispliay bubbien garersdgaratedoi hhagihe and
therefore, abrupt pressure rise, by which the ink is ejected fromthe
nozzle. An 15 @ligbtrgeide qumtden 3@t fon ¢phbdmlwdonnectdiognbetween
transm ssion provided on the carriage 203 which will be described
herei nafter, afBeBnie| RERvVided Borbgcinporenohineyy 1IHL.t & £hebrding

head it 105, g | ectricall t d ‘ h oth that 2
t(ra:nslr:‘imssi on OF%%ﬁEEngB‘%‘%?F@‘ é‘%‘g%“ ?%ﬁﬁné%€$¥ d?o r"@l Zggrﬁg’ﬁer gal
t d | | yi i it _of i 1 t h
the wi ring por PEoR-eceY 1 et eid obP iR S L bnac e 28y G840
Wi ring portion;ladyhehEut SMIE 4G Be GOPDRET ALy 1ade f&%\%%@ct?&éf]k

container 1 is nounted to the recording head unit 10 the hol der 150
is brought to ghgyeythkaheigiel Exehahar WRifh didhtl Betedidratéi t184

42 engagi ng portion 5 in the formof a projection provided on an ink
cont ai ner rear opegletisnahieyr taxdl ioblseraatiost [Byckionggpsot i thusl55Hen
the formof a through hole provided in a holder rear side, so that

i nk cont ai ner latitpfleacés predtifed foar thet dospaskifinre of the

10 display portion 122 to meet the user's conveniences,

so that user can easily observe the light emission, by

~ which the user can be given predetermined information
relative to the ink container 1.
The modified example of the first embodiment is
15 not limited to those described above. The examples can
be further modified within the spirit of the present
invention by one skilled in the art. For example, in
the foregoing examples, the light guide portion is
made of resin material, and the difference in the
20 refractive index between the material and the air
contacted thereto is used to guide the 1light. But, an
optical fiber comprising a core and a cladding is
usable. In place of the solid light guide portion, a
hollow member having an inner reflecting surface
25 (stainless steel pipe) is usable.
Two or more of the foregoing examples may be

combined. The surface treatment of the display portion



of the holder ((b) of Figure 12). Wth this state kept, the front
side upper end of the ink container 1 is pressed down as indicated by
arrow P. by which the ink container 1 rotates in the direction
indicated by the io arrow R about the engaging portion between the
first engaging portion 5 and the first |ocking portion 155, so that
front side of the ink container displace§“ﬁomnmardly. In the process
of this action, the supporting nmenber 3 is displaced in the direction
of 15 an arrow Q while a side surface of a second engagi ng portion 6
provi ded in thga5ugeeesiten NBITen janelibhewi tik Kigura Bemakr bné si de
is being pressed to the second | ocking portion 156 (an upper end edge
of the hol der fiseatisitied Hinet éedodhmehe omlmeiiffiednexemgée80 ((c)
of Figure 12). At this tine, the connector 152 of the main assenbly
si de begi ns totbeneeft the pad 102 provided in the ink container. If

t he user stops the nounting ogeration at this stage ithat is, the
user does not depress THE @BRLAPHHO (Fhe 195EoBAIPRRREFBNT 25t By

I , th ti nb 3 js.fl d_at .thi i d
therefbre. §hotBrad PREe TR band ko BEATERG TheRes BBF8E 1 ai ses
the ink conta!uﬁ&cPiﬁ?%gw%érﬁéhfﬁﬂg%dehgggihgg{efpntact is prevented,

and the user is no I'nconpl ete nounting of the ink
container. Thus, the printing operation with i nconpl ete nounting
of the ink container can be 5 prevented. When t he upper
surface of the second engagi ng portion 6 reaches bel ow the second

| ocki ng portion 156 provi ded bel ow t he upper end side edge portion by
way of the uppér3eMdustiieg eliepet jpoy ifodnkf Cohtatmgie(Fifguaet 10 si de,

t he supporting nenber 3 displaces in the direction Q by the elastic
force of tAe s&épor?iﬁgrﬁehng 3 per se, so that second engagi ng

portion 6 is | ocked by the second | ockin ortion 156..The structure
of the second Iockiru;ﬁﬁﬂqﬁeoﬁil%g P sPHDT ﬁé%%ﬁ%wﬁ?&ﬁ F%l?ﬁﬁgiF{ng an

S o0 he Grshliie, 85 A M OM AL AN Y 1R: £AP S M 94 o 10

a space at the Upper en i'de” edge portion o ront side,

and the | ocki ngppoint kA8 TRY EsnEpirl i3RedaligPtoVird Hi-dte stepped
portion as in this enbodinent. Wth this

embodiment is mountable.

15 Figure 7 is a schematic side view illustrating
an operation of mounting and demounting (a) - {(c) of
the ink container according to the first embodiment.
The mounting portion described here is applicable to
the embodiments which will be described below and

20 modified examples thereof.

The recording head unit 105 1s generally
constituted by a helder 150 for detachably holding a
plurality (four, in the example shown in the Figure)
of ink containers, and a recording head 105 disposed

25 adjacent the bottom side (unshown in Figure 11). By
mounting the ink container to the holder 150, an ink

introduction opening 107 of the recording head



20 state ((c) in Figure 15), the second | ocking portion 156

el astically urges the ink container 1 in a horizontal direction

t hrough the supporting nenber 3, so that rear side of the ink
container 1 is abutted to the rear side of the holder 150. The ink
container 1 25 receives a force in the direction z, in (d) of Figure
12, by the contact between the ink introdilcti on opening 107 of the
hol der and the absorbing material 44 in the ink supply port 7 of the
i nk container 1. The upward di spl acenent of the ink container 1 is
suppressed by. gIBgobéd Sda RNt EnRObbLL B 1idreitgr@ed tWet Roldér fig st
engagi ng portion 5 and by the second 5 | ocking portion 156 engaged

W th the secondoangetedgvid tbthenifk Atpphy spdring, offhehsoinki ng of the
ink container 1 in addition conpleted, wherein the ink supply port 7
i s connect ed webphtahmey e iemtadddshi on dpenfhyldl ¢pmmandcahéopapia o2
Is electrically connected 10 with the connector 152. The
above-describeéh9§9§e¥VﬁP&Winciple of "lever" during the mounting

process shown in (c) Qf Figure 12, wherein the_ en i ng portion
bet ween the®first engé@iﬁﬁgﬁBf?i?ﬁIQ? Fﬁ&°FFF§8aﬂ%% it portion

comprises a liquid passage constituting a nozzle, an
electrothermal transducer element provided in the
liguid passage. The electrothermal transducer element
is supplied with electrical pulses in accordance with
10 recording signals, by which thermal energy is applied

to the ink in the ligquid passage. This causes a phase

change of-£hé"iﬂknfesulfih§_iﬂ_ﬁﬁbble_géhérafion
{boiling), and therefore, abrupt pressure rise, by
which the ink is ejected from the nozzle. An

15 electrical contact portion (unshown) for signal
transmission provided on the carriage 203 which will
be described hereinafter, and an electrical contact
portion 157 of the recording head unit 105, are
electrically contacted to each other, so that

20 transmission of the recording signal is enabled to the
electrothermal transducer element driving clrcuilt of
the recording head 105 through the wiring portion 158.
From the electrical contact portion 157, a wiring
portion 159 is extended to the connector 152.

25 When the ink container 1 is mounted to the
recording head unit 105, the holder 150 is brought to

above the holder 150 ((a) in Figure 12), and a first



15 155 is a fulcrum and the front side of the ink container 1 is a
power point where the force is applied. The connecting portion
between the ink supply port 7 and the ink introduction opening 107 is
a working point which is |ocated between the power point 20 and the
fulcrum preferably, closer to the fulcr% Therefore, the ink supply
port 7 is pressed against the ink introduCtion opening 107 with a

| arge force by the rotation of the ink container 1. At the connecting
portion, an elastic nenber such as a filter, an 25 absorbi ng
material, a paskjagiws gdreianks whi the hfsrra afclapiregeythbgh
flexibility is provided to assure an ink conmuni cati on property to
prevent ink | epkagkded 1 legr dnk containegrgpntsidet dseingerbedenent
and nounting operation are therefore preferable in that such a menber
i s el astical | yiogeornrsly kosking ROFVEPY 127 g Fheofeem 9fied the
nounting operation is conpleted, the first_ | ocking pqrtion 1

engaged with tﬁBIPPQ%th‘é}%é’dﬁW@dﬁgr {PoRt BOY t’:l‘?@%sgé'g‘ﬁd F8c%§ﬂb
portion 156 en

AR I . . .
to prevent ?hegﬁ EC%% q—tg{’;lrfe‘trire(ral %_%??,HQGSHQQQ' e %ntéro?)ﬁtg eSﬁ%%?%el v

omrrsrng 10 away fromthe r,

and therefore, jkhe,Lestojatiqm)0bet Beghkasisf. "RIRA! thes SHPRES IS,
so that nenber i's ept 1n an appropriately deforned el astically.

the front side upper end of the ink container 1 is
pressed down as indicated by arrow P, by which the ink
container 1 rotates in the direction indicated by the

10 arrow R about the engaging portion hetween the first
engaging portion 5 and the first locking portion 155,
so that front side of the ink container displaces
downwardly. In the process of this action, the
supporting member 3 is displaced in the direction of

15 an arrow Q, while a side surface of a second engaging
portion 6 provided in the supporting member 3 on the
ink container front side is being pressed to the
second locking portion 156 {(an upper end edge of the
holder front side) provided on the holder front side

20 ((c) of Figure 12). At this time, the connector 152 of
the main assembly side begins to contact the pad 102
provided in the ink containexr. 1If the user stops the
mounting operation at this stage (that is, the user
does not depress the container {(in the P direction)

25 any longer), the supporting member 3 is flexed at this

time, and therefore, the elastic force of the

supporting member 3 per se raises the ink container.



On the other hand, the pad 102 and the connector 152 (electrical
contacts) are nmade of a 15 relatively rigidity electroconductive
mat eri al such as netal to assuring satisfy electrical connection
property therebetween. On the other hand, an excessive contact force
t herebetween is not preferable fromthe standpoint of danmage
prevention and sufficient 20 durability. *n this exanple, they are
di sposed at a position as renpte as possible fromthe fulcrum nore
particularly, in the nei ghborhood of the front side of the ink
contai ner, in ghishaxamee ellytwibel thecdntiacorbossteds didithezed.
25In this exanple of the enbodi nent, the substrate 100 is di sposed on
the inclined suwséacks aartriddieldngft hre bixi¢danpisitde mofintheg i ok tontimkner
1 with 46 the front side of the ink container 1, nanely, at the
cor ner porti oncoterisbet we&hus Wigee tiwiriidngnopevation ctistlonl y at t he
contact portion in the state that pad 102 is contacted to the
connector 152 iRmeeitpkats yomatdrg eRetRonietqontadnerpadRibR), is
considered, it is such that reaction force (a upward force in the
vertical di¥ecPF8R b i ed by the connector 152 to the pad 102,
bal ancing with the no | n d i ica
Hﬂ&h ghé(”éﬁﬁfa Orkgge SPMRL %ﬁﬁﬂ& %B§g§?£&

direction, involves a0 conp rce of ?ﬂe ac con

pressur e bet wegp £ Rad RN Bel by ERONELIA Lotiadhepsiors when

the user presses the ink container down toward the nounting

conpl eti on pospiépided@headdi ithenupbet Nknd AR RAGeNPUPtidg BPresy for

el ectrical connection 15 between the substrate and the connector is

smal |, so that obpehatuppdry emgly sideqedge pavtion of the holder front
10 side, the supporting member 3 displaces in the

direction Q ' by the elastic force of the supporting

member 3 per éé: so that éeéond_éﬁgééihg poffiSH-G is
locked by the second locking portion 156. The
structure of the second locking portion 156 is not

15 limited to those described above. The locking portion
may be established by providing a space at the upper
end side edge portion of the holder front side, and
the locking portion may be established by providing
the stepped portion as in this embodiment. With this

20 state ({c) in Figure 15), the second locking portion
156 elastically urges the ink container 1 in a
horizontal direction through the supporting member 3,
so that rear side of the ink container 1 is abutted to
the rear side of the holder 150. The ink container 1

25 receives a force in the direction z, in (4d) of Figure
12, by the contact between the ink introduction

opening 107 of the holder and the absorbing material



Wien the ink container 1 is pressed down toward the nmounting

conpl etion position where the first engaging portion 5 is engaged
with each other, the 20 second engagi ng portion 6 and the second

| ocki ng portion 156 are engaged with each other, and there arises a
conponent force (a force sliding the pad 102 on the connector 152)
parallel with a surface of the substrate o by the urging force.
Therefore, a good 25 electrical connection property is provided and
assured upon the conpletion of the nounting of the ink container. In
addi tion, the gheghel €Ak SOMBEtIoIE 746£pohéi Dilk i Soretiainerodi.t i Tiwe hi gh
fromthe bottomside of the ink container, and therefore, the
liability of thewaeakdadsphicemsacthiofy thieeirki sostminer | ishi s

enbodi ment, the ink introduction opening 107 is disposed in the 5
bot t om sur f ace sspprieeseAkby ontThienSAralj dedring momtilos 15Rgagpaged
portion 5, and the pad 102 is disposed at the_corner pqartion the

front side awayitho¥henEirst sengafidg RYTEIPRI Bnand Y Hte f&&endan be
protected fromthe  ink at. the ] i ntroductipn_openin 07 during the
| o mount i ng%n&%&?’ﬁﬁn?f’ﬁbl%njr%jleé’(qa&? of’g‘%ﬁet?'rpﬁks%%'%}%ﬁ{tgﬁgingg

In this manner,,fRg 9! EUCIAN ,80d 3pLan éurpéiﬁsd“%f'tﬁ%t i hgal
connecti ng por§1on PesCri bed above 1's advan ageous fromthe

standpoi nt of thg 9%’9 4den 1248 t 11 donpibied, | Mke£FOIY AT hKOUNt i Ng
force, assurance of the electrical contact state and the protection
from cont am natdpp1¢ phrthe isakéshdded with the ink introduction
opening 107, and the pad 102 is electrically connected
10 with the connector 152.
The above-described uses the principle of
"lever" during the mounting process shown in (c) of
Figure 12, wherein the engaging portion between the
first engaging portion 5 and the first locking portion
15 155 is a fulcrum, and the front side of the ink
container 1 is a power point where the force is
applied. The connecting portion between the ink supply
port 7 and the ink introduction opening 107 1s a
working point which is located between the power point
20 and the fulcrum, preferably, closer to the fulcrum,.
Therefore, the ink supply port 7 is pressed against
the ink introduction c¢opening 107 with a large force by
the rotation of the ink container 1. At the connecting
portion, an elastic member such as a filter, an
25 absorbing material, a packing or the like which has a
relatively high flexibility is provided to assure an

ink communication property to prevent ink leakage



As described in the foregoing, the ink container can be assuredly
mounted at the correct 20 position in the recording device with as
sinple structure, and the stable electrical connection is assured

wi t hout influence to the operationality in the ink container nounting
by the disposition of the contact pad at the position described
above. In 25 addition, the visualization4® the user is inproved by
di sposing the display portion which emts the light fromthe emtting
portion to the outside, at the upper 48 part of the front side (the
side having thegpkatch lever) of the ink container. Therefore,
structure of the present invention is effective to provide various

i nprovenent. 5The str gukhr etphictdte Mutrtangempatt and mamtihg i nk
container in the first enbodi nent or the nodified exanple is not
limted to thabpshation mifé gurexrefdre preferatikaf dmr ithgtt su€hgare 16,
the description will be made as to this point. Figure 13 is a
perspective vi samber (1§ e¥asticaddwdiaformed hihithe selpsévedy ntrRToK
fromthe ink container_to effect a recordin iggeration according to

anot her exatpl £9T8fd 4M58r $PecMPYRLIAD PR r iFagemRAS % the
therew th, andfgrggrfggﬁgﬂéu%agfign 155 engaged with the first

engaging portion 5 and the second locking portion 156

engaged with the second engaging portion 6 are

effective to prevent the ink container 1 from rising
10 away from the holder, and therefore, the restoration

of the elastic member is suppressed, so that mermber is

kept in an-appr6££iately deformédméigéticaily.
On the other hand, the pad 102 and the

connector 152 (electrical contacts) are made of a

15 relatively rigidity electroconductive material such as
metal to assuring satisfy electrical connection
property therebetween. On the other hand, an excessive
contact force therebetween is not preferable from the
standpoint of damage prevention and sufficient

20 durabllity. In this example, they are disposed at a
position as remote as possible from the fulcrum, more
particularly, in the neighborhocd of the front side of
the ink container, in this example, by which the
contact force is minimized.

25 In this example of the embodiment, the
substrate 100 is disposed on the inclined surface

connecting the bottom side of the ink container 1 with



(b) showing a state in which they are connected with 15 each ot her.
As shown by (a) in Figure 13, the recording head unit 405 of this
exanple is different fromthose (holder 150) described herei nbefore
in that it does not have the hol der portion corresponding to the ink
20 container front side, the second Iockugg portion or the connector.
The recording head unit 405 is simlar to the foregoing one in the

ot her respects, the bottom side thereof is provided with an ink

i ntroduction opening 107 to be connected with the ink supply port 7.
25 The rear sigRethesepfside prothdednii tdntdimedr rist namekyngapothe on
155, and the back side is provided with an electrical contact portion
(unshown) for cdfner gpattiomanderebetween. When th batamehadf hand, as
shown by (b) in Figure 13, the carriage 415 is novabl e al ong a shaft
417, and is pr&erdes enln at [thgecontact opoFtigqmdn Hder 88581 B3RS head

unit 405, and an _electrical contact portion 418 connected wt he
el ectrical conPaBt1pdri§ FPHRAYE CecHRGi AYHREPT P &QPF&%@Ee%%S i's

oo, O a5, HebSed Bl SR R AR optlhestatctre o
is such that reaction force (a upward force in the
vertical direction)} applied by the connector 152 to
the pad 102, balancing with the mounting force applied
downwardly in the vertical direction, involves a

10 component force of the actual contact pressure between
the pad 102 and the connector 152. Therefore, when the
user presses the ink container down toward the
mounting completion position, an addition of ink
container mounting force for electrical connection

15 between the substrate and the connector is small, so
that operativity may be quite low.

When the ink container 1 is pressed down toward
the mounting completion position where the first
engaging portion 5 is engaged with each other, the

20 second engagling portion 6 and the second locking
portion 156 are engaged with each other, and there
arises a component force (a force sliding the pad 102
on the connector 152) parallel with a surface of the
substrate 100 by the urging force. Therefore, a good

25 electrical connection preoperty is provided and assured
upon the completion of the mounting of the ink

container. In addition, the electrical connecting



10 156, the connector 152 and the wiring portion 159 to the
connector, are provided on the carriage side. Wth this
structure, when the recording head unit 405 is nounted on the
carriage 415, as shown by (b) in Figure 13, the nounting portion for
the ink 15 container is established. In this manner, through the
nmounting operation which is simlar to tHé exanple of Figure 15, the
connection between the ink supply port 7 and the ink introduction
openi ng 107, and the connection between the pad 102 and t he connector
152, 20 are esgaptisdead and Z;Baiﬁpaﬂthma ERmkhenpvbeteh Rl oF 1.4
Recordi ng Apparatus (Figure 14 - Figure 15): 25 Figure 14 Figure 14
shows an out ertl@paat adiftainea) ah€ fRérgfdmd,enthd0isabivht¥od e nk
cont ai ner described in the foregoing. Figure 15 is a perspective 50
vi ew of the prlealkzdiinkvregching bthene absemalyl .colrertiRisl aybodigent, 14
is open. The recording device is applicable to the enbodi nents and
modi fi ed exanptls gk cintggduaidopeseeniingl 1 dw. diaBosedwhn itheri gure
14, the printer 200 of this enbodi ment conprises a . main assenbl

sheet di sctar geottely spFage Ofe theohtk SFFadmerhaddarfn bt ,§§aﬁ
automati ¢ sheelnfeetibalatio® s AThy 402 fla o5 18°ha 3h8eed Ny e @
© gorner portion the front side away from the first
engaging portion, so that user can be protected from
the ink at the ink introduction opening 107 during the

10 mounting and demounting manipulation of the ink

container.

In_thié m&ﬁner, theuétructuie and"éffangeﬁ;hf-
of the electrical connecting portion described above
is advantageous from the standpoint of the magnitude

15 of the required ink container mounting force,
assurance of the electrical contact state and the
protection from contamination with the leaked ink.

As described in the foregoing, the ink
coentainer can be assuredly mounted at the correct

20 position in the recording device with as simple
structure, and the stable electrical connection is
assured without influence to the operationality in the
ink container mounting by the disposition of the
contact pad at the position described above. In

25 addition, the visualization to the user is improved by
disposing the display portion which emits the light

from the emitting portion to the outside, at the upper



10 and ot her case portions which cover mgjor parts including a
mechani sm for scanningly noving the carriage carrying the recording
heads and the ink containers and for effecting the recording during
t he novenent of the carriage. There is also provided an 15 operating
panel portion 213 which includes a displaying device which in turn
di splays states of the printer irrespecti'Ve of whether the main
assenbly cover is closed or opened, a main switch, and a reset
switch. 20As shown in Figure 15, when the main assenbly cover 201 is

open, the userpgap seecHdErontaklider e, sidie Hwiighp ahboddttiher eof
whi ch carries the recordi ng head unit 105 and the ink containers 1K,

1Y, 114 and 1Cirétée) i ok tontiakneoatahyebe iTheére&bed, bytred¢irmneod 25
nuneral "1" only hereinafter for sinplicity). In this enbodinent,
when the main aheepbéqem‘owewezm!ﬁiﬂsiepeflﬁQictjAf%é'{ﬂJm@éﬂéBeVﬁ?i@hs| S
carried out so that carriage 51. 205 is automatlcally cones to the
center positioAmprevemether exchanglng position", shown in the

Fi wh th do, t t t

or ‘the 11 ket & n te i s 00 SAFHERIES 9 T BPAPAG Acker LA R e | 1
the form of a ghip gpunted: L e Eﬁﬁgﬁ.dénﬂﬂo&ﬁﬁ% U Hnodieied
COI’I’eSpOHdI ng e respective In he recordi ng S scan the

recording ”Bt%galn pRY iQ%IPVﬁma&Teaoftot BRatasKoRe R GEgure during
whi ch the recording heads eject the ink to effect the printing. The

carriage 205 is capablfeirrihydesdl rigngagererhewdebetptDon drilg. dleaf t
207 extending in the noving direction of the carriage 205, and is
novabl e as desewidbedsabovehiy gdimtcarFigaye 13 st @r pemdpedtive view
transm ssi on novenent nechani smthereof. The recordi ng heads
corresponditdg te)t R K recomfin headompdk, f?’él Wi‘ﬁé@eﬁ{n& &R8Mcyan)
inks eject the inks on the basis of ejection fed fro ,a control

circuit provi dé®ei AnFneoRER RSk ity estqg Fﬁ? % operati

according to another example, and a perspective view

of a carriage usable therewith, and a perspective view

(b) showing a state in which they are connected with
15 each other.

As shown by (a) in Figure 13, the recording
head unit 405 of this example is different from those
(holder 150) described hereinbefore in that it does
not have the holder portion corresponding to the ink

20 container front side, the second locking portion or
the connector. The recording head unit 405 is similar
to the foregoing one in the other respects, the bottom
side thereof is provided with an ink introduction
opening 107 to be connected with the ink supply port 7.
25 The rear side thereof is provided with the first
locking portion 155, and the back side is provided

with an electrical contact portion (unshown)} for



io flexible cable 206. There is provided a paper feeding nmechani sm

i ncluding a paper feeding roller, a sheet discharging roller and so
on to feed the recording material (unshown) fed fromthe autonmatic
sheet feeding device 202 to the sheet discharge tray 203. 25 The
recording head unit 105 having an integral ink container holder is
det achably nounted on the carriage 205, atl the respective ink
containers 1 are 52 detachably nounted on the recording head unit
105. During the recording or printing operation, the
recordi ng head t id}p. material by the above-described
novenent , duriﬁ%ga%%cﬁg?%gﬁ$%%%$ging 5 heads eject the inks onto the

recording material to ffig@d otherr e&RATI A8 Mowa Wydi(b)Oohint hegure 13,
recording material corresponding to the range of the array o

ej ecti on outl ettheokathtagecorsli g rwathlel alanyi avshpeft ad heandensa

scanni ng operation and the next |o scanning operation, the paper

f eedi ng nechanipgwviidedswihe aebewatt rid ndoyr Fakindrithglregording

predet ermi ned di stance corresponding to the width. In this manner,
t

the recordi ig ihe¢asgeyndht FAPI R rac I tEiead eFOR FRC e MAG A ORr 448 0f

he r rdin rial. An_en rtiaqn
the recording @%%%ec%ed w tg %kéxéfeé%rical contact portion of the

recording head. The carriage 415 is also provided with

a holder portion corresponding to the structure of the

ink container front side. The second locking portion
10 156, the connector 152 and the wiring portion 159 to

the connector, are provided on the carriage side.

With tﬂis structﬁre;.when %ﬁe_rec;rding ﬁéad

unit 405 is mounted on the carriage 415, as shown by
{b) in Figure 13, the mounting portion for the ink

15 container is established. In this manner, through the
mounting operation which is similar to the example of
Figure 15, the connection between the ink supply port
7 and the ink introduction opening 107, and the
connection between the pad 102 and the connector 152{

20 are established, and the mounting operation is

completed.

1.4 Recording Apparatus (Figure 14 - Figure 15):
25 Figure 14 Figure 14 shows an outer appearance
of an ink jet printer 200 to which the ink container

described in the foregoing. Figure 15 is a perspective



15 of the novenent range of the recording head by the novenent of the
carriage, there is provided an ejection refreshing unit including
caps for capping the sides of the recordi ng heads having the ejection
outlets. Therefore, the recording heads nove to the 20 position of
the refreshing unit at predetermned time intervals, and are
subjected to the refreshing process incl &#ing the prelimnary
ejections or the |ike. The recording head unit 105 having a
hol der portion for each ink container 1, is provided with a 25

connector corr 9?8?”& ng,d %ﬁ%%roﬁgt Qﬁiéﬁkﬂgggﬁ%ifmﬁsgemgw th6er

respective connectors are contacted to the e subStrate
provi ded on thegginkrcpidddans is Ben?3 THYIrdos@ingUady g ik and
flickering of the respective enmtting portions 101 can be controlled
i n accordance wpphitéwleriadaw Embedimsenquenasd axetiftied byambres
recordi ng device. Thus, the information relating to 5 the state of

t he ink cont ai whichawmibk bemtddscaribed below. More specifically, after
the position of the container exchange, the emtting portion 101 of
the ink container 1 cét&PAVAgiBNEIIUEG Gt tHe PRéNERR 220 t2f fdd-Son

or flickered, and the event can be observed io . t he _user through
the light gui dEMBERLPSRt 1MBLIFSShE H‘F‘S& 3‘95%‘?&/'0& fffe%Thi s applies

to the discharge tray 203 at the front side of the main
assembly, an automatic sheet feeding device (ASF) 202
at the rear sidé thereof, a main assembly cover 201,

10 and other case portions which cover major parts
including a mechanism for scanningly moving the
carriage carrying the recording heads and the ink
containers and for effecting the recording during the
movement of the carriage. There is also provided an

15 operating panel portion 213 which includes a
displaying device which in turn displays states of the
printer irrespective of whether the maln assembly
cover is closed or opened, a main switch, and a reset
switch.

20 As shown in Figure 15, when the main assembly
cover 201 is open, the user can see the movable range,
the neighborhood thereof which carries the recording
head unit 105 and the ink containers 1K, 1¥, 1M and 1C
(the ink containers may be indicated by reference

25 numeral "1" only hereinafter for simplicity). In this
embodiment, when the main assembly cover 201 is opened.

A sequence operatlon is carried out so that carriage



respective ink containers 1. In another exanple of control of the
switching of the emtting portion, when the ink container 1 is
nounted to the correct position, 15 the emtting portion 101 of the
container is lighted on, by which the user can observe the event
through the light guide portion 121 and the display portion 122.
These controls are executed, simlarly t3'the control for the ink

ej ection of the recording head, by 20 supplying control data (control
signal) to the respective ink containers formthe main assenbly side

control circuijgd Ouah dia@ ibheXy bbemef £ +3@6center poditeidd ght

receiving portion 210 having the |Iight receiving el enent can be

di sposed adj acenéornifeimtd eXrchpagtihgnpvbitivn’s, cieai tie tthe Fagurepn
where the above-described refreshing unit is provided. By doing so,
the emtting pelé¢ronthd hses ganudbethehiork tdeataidedi epthgngiord i on 122
of the ink container 1 passes by the light receiving portion while
the carriage 20@et¥atimyiosgthgndikee enmitted |ight can be received by

the light receiving portion through the Ii%ht %ﬁgde 5 portion 121 and
the display portion 132. Bif fangpdmends the HRRAETNeh i688 he carri age

205 when the |jght. i i i di.scrim nated as_to wheth
or ot an i nk ORI T8 KB et AR b UReTREF B Fortthe ik

contai ner 1 is_.gp zyéahh%ng?gggggté§§#%#qﬂgdgggogotpﬁecarriage

205. Thus, the display portion no unctions to present the

i nfornmation torédgedistie ksl Sthd WiddrAngt Re&@Htsddtitihe O the
detecting operation and the control operation of the recording

devi ce. A furthecopimiemudtieribdbbgi rhat mboemachnmy itde Karhdikeo0o6hem
wi |l be described hereinafter in conjunction with a third Enbodi nent.
2. SECOND EVBODMMVEMT YIFijurthe]l GecoFiyng ehex@ds. eject the ink to

effect the printing. The carriage 205 is capable of

'~ slidable engagement with the guiding shaft 207
extending in the moving direction of the carriage 205,
and is movable as described above by the carriage

15 motor and the transmission movement mechanism thereof.
The recording heads corresponding to the K, ¥, M and C
(black, yvellow, magenta and cyan) inks eject the inks
on the basis of ejection data fed from a control
circuit provided in the main assembly side through a

20 flexible cable 206. There is provided a paper feeding
mechanism including a paper feeding roller, a sheet
discharging roller and so on to feed the recording
material (unshown) fed from the automatic sheet
feeding device 202 to the sheet discharge tray 203.

25 The recording head unit 105 having an integral ink

container holder is detachably mounted on the carriage

205, and the respective ink containers 1 are



20l n the foregoi ng Enbodi nents and classification is, the |ight guide
portion 121 is extended upwardly fromthe nei ghborhood of the
emtting portion 101 to the display portion 122 which is | ocated at
the top end. The description will be nade as to exanples in 25 which
the display portion is |ocated at a position which is nore conveni ent
to the user. The same reference nunerals“as with the f or egoi ng

enbodi nent 55 are assigned to the elenents having the correspondi ng
functions, and the detail ed descriptions for such elenents are
omtted for siaptashdplry modmtedléni hé sedwfthingC headeuniewlos.
illustrating 5 function of the |ight guide portion provided on the

i nk cont ai ner accor di bgringt tiee sesundisagboti prhntbig tdpenatdoant the
invention. In this enbodiment, the light is guided fromthe emtting
portion 101 toreterding pdecanohhgl2pecerding mMagerigdi BE paeti on 321

for io observation of the user is extended u rdly with an ajr space
provi ded bet we@POT®desGHPGUMIEPSRE O&ur é)\zgﬁ’&cphéhf‘rﬁﬁ?mé&ﬁég wal |

f f the, i i.r chamber, 11 { i nj nk 1. and
The Tree ertl pBPERBIETSEt HHRed P08 BREP B TaGPasard BchBSal by 2"
bor t1on i 5 oB5ERGt AP iedtrsinh' B a P1ath HEHMR Bk g P! &Y
contai ner, thahatsridDNecdt dadiading thethd!dnde\W¥r tnasankhh she

f oregoi ng Enbodi nents, so that it can be easily observed by the
ejection outlets of the recording head. In a time
beriod between a scanning operation and the next

10 scanning operation., the paper feeding mechanism feeds
the recording material through a predetermined
distance corresponding to the width. 1In this manner,
the recording is sequentially effected to cover the
entire area of the recording material, 2an end portion

15 of the movement range of the recording head by the
movement of the carriage, there is provided an
ejection refreshing unit including caps for capping
the sides of the recording heads having the ejection
outlets. Therefore, the recording heads move to the

20 posiltion of the refreshing unit at predetermined time
intervals, and are subjected to the refreshing process
including the preliminary ejections or the like,

The recording head unit 105 having a holder
portion for each ink container 1, is provided with a
25 connector corresponding to each of the ink containers,

and the respective connectors are contacted to the pad

of the substrate provided on the ink container 1. By



20 user. Wth this structure, simlarly to the first

Enbodi nent, the |light can be extended to the display portion 322
whi | e suppressing the attpnuation all the |ight incident fromthe
emtting portion 101. Moreover, 25 the light guide portion 321 is
curved so as to direct the display portion 322 toward upper right in
the Figure, the display portion 322 can B2 easily observed 56 by the
user. Figure 17 is a schematic side view of a nodified exanple of the
structure of Figure 16. In this enbodi nent, too, the |ight guide

portion 321 i sadigraesd tuldtingben haeh £15 dxe@hgt BENthe FéLPEEIlG,
such that end surface 310 is opposed to the back side of the

supporting nmen@elttSingmoetpanti tol atdy beofconteodpedaln nacqmrddame 3M
which is the portion to be mani pul ated by the user. At |east the
operating i o petth dhelddrefiethemiupdsequepaeesixrecul8ednby hilse enbodi nent
is constituted by a light transmtting nmenber in this exanple.
As shown in Fi¥eeerding deviges Shitfpl dhet ArEprpatighitaladingdoitrt he
emtting portion 101 is guided, 15 to the end sugface 0 by the Iight
oul de portion SA SSHE e iBnbE; Gt DeH et B B5tLReDper ati ng
portion 3M By doing t r ati,0g |.O. . ppRLti ng
menber 3 constituted %§r?réﬁ%f%ﬁié%Pﬁghsﬁ?f%#ré?éﬁﬁﬁgif%aé ??gﬁﬁéd up.
:j_n olt her wor dsgof 18 i}t A¥ehahbBY PRE teit t3MgPportsoh U6l i GMstas the
i spl ay
ink container 1 containing small amount of the ink is
turned on or flickered, and the event can be observed
10 by the user through the light guide portion 121 and

the display portion 122. This applies to the

respgéfi;é”Eﬁinbontainéfs 1. In another examﬁié_éf
control of the switching of the emitting portion, when
the ink container 1 is mounted to the correct position,

i5 the emitting portion 101 of the container is lighted
on, by which the user can observe the event through
the light guide portion 121 and the display portion
122. These controls are executed, similarly to the
control for the ink ejection of the recording head, by

20 supplying contrel data (control signal) to the
respective ink containers form the maln assembly side
control circuit through the flexible cable 2086,

The light receiving portion 210 having the light

receiving element can be disposed adjacent the end

25 portion which is opposite the position where the
above-described refreshing unit is provided. By doing

so, the emitting portion 101 is actuated when the



portion for providing user with the information. Thi s
exanpl e provi des the sanme advantageous effects as with the first
Enbodi nent. In addition, according to these features exanple, the
operating 25 portion 3Mwhich is to be mani pul ated by the user is

| ighted up, therefore, when the user is to be pronpted for exchange
of the ink container, the object ink 57 Container can be to directly
recogni zed, and the portion to be manipul ated for the nounting or

di snounting of the ink containers can be directly recognized, too. In
the order to ngkepiée poghionze Divithieblirk atortelreeiatpasgepobyi on
3M the operating portion 3Mmay be provided with a portion for
scattering a ptopelighbun¢ceivingportion whildhthestqaynigge 8PSbéadi ng
the optical axis in order to |locate the display portion is_not
linited to i o ogvingg epd themamigiliede 13ahti 6an herareddEdyPYofPGi | |
be made as to this point, . Figure 18 a sjde vi (a), a
front view (b) l&88tarsseiviRg i RRF HOR 5P%8H9Pnﬁh% éhﬁuﬂﬁi%ﬁich is a
l'i quid container _according_t not.her a 5 C

entbodi ment . STh@OFSLPR] SRDPphd, A Smas 58#?1‘8% i ‘p?(])“r R s
extends upvardigk ifieSURSLEDISRIdY {2 20RaBE ¥4 NuldlP Y/ G48hRY1s
exanpl es, but the [ight guide portion 450 of this exanple is not
curved but is sidbstigrli aitycaxtwddadariimngbbd &9 tdcitdweksuif ace

an ink container 1 is mounted and/or whether or not

the ink container 1 is mounted at the correct position
10 on the carriage 205. Thus, the display portion 122 not

only functions to present the information to the user

but also functions to contribute to the detecting

operation and the control operation of the recording

device. A further preferable Embodiment to accomplish
15 both of them will be described hereinafter in

conjunction with a third Embodiment.

2. SECOND EMBODIMENT (Figure 16 - Figure 20).

20 In the foregoing Embodiments and classification
is, the light guide portion 121 is extended upwardly
from the neighborhood of the emitting portion 101 to
the display portion 122 which is located at the top
end. The description will be made as to examples in

25 which the display portion is located at a position
which is more convenient to the user. The same

reference numerals as with the foregoing embodiment



20 451 is provided at the top end portion. The position of the

I nclined surface 451 is at the back side of the operating portion 3M
of the supporting nenber 3, and the portion oppose to the back side
of the operating portion 3Mis high, and the portion opposed to the
25 front side of the ink reservoir chanber 11 is |ow. Between the

l i ght guide portion 450 and the surface 8f the front side wall of the
i nk container 1, there is 58 air space. Wen the |ight guide portion
450 is integrally nolded with the outer casing of the ink container

1, the whol e nBrbefsdiyreRNTbi tHbedidiveritd M@Riink BABNEbEEEpIRIEId al .
5The description will be nade as to the structure and the function
off the |ight Pumeheidortiand 4h8 aétdiial deapliptibngufer 1&udls a
schematic side view (a) and an enlarged view (b) of a major part of
the light guidelguenisrmxeoomiftyedror simpliledtyi.on of io the |ight
gui de portion. As shown in these Figures, the |I% gui de
portion 450 each exteﬁaéﬂr%uﬂqr%ﬁnQ:ﬁ@hﬁﬁéF%?OFF@ﬁm¥¥9ﬁl%@ HéFFBﬁ%&gde

d f dt t t 101. f wh
The omi t(iry pEPRYCIPACY Hheohiplt #ENY gt iBnePEpEARe 60185 d from
the e suratg, L e

the inclined surface end portion I'S re ec ed by
an inclined sugfacerdrh Qn'%r%ﬁ%*ﬂoﬁn ARERRl sNemBOEihak SNheS1Tigher | Y

to the exanpl e of
is guided from the emitting portion 101 to the display
portion 322, and a light guide portion 321 for
10 observation of the user is extended upwardly with an
air space provided between the light guide portion 321
and the front side wall surface of the ink reservoir
chamber 11 for containing the ink I, and the free end
portion is curved so that display portion 322 is
15 directed in an upper-right direction. In this example,
the display portion is disposed at the top of the
front side of the ink container, that is, the side
having the latch lever, as with the foregoing
Embodiments, so that it can be easily observed by the
20 user.

With this structure, similariy to the first
Embodiment, the light can be extended to the display
portion 322 while suppressing the attenuation all the
light incident from the emitting portion 101. Moreover,

25 the light guide portion 321 is curved so as to direct

the display portion 322 toward upper right in the

Figure, the display portion 322 can be easily observed



20 Figure 17, the structure of this exanple is such that |ight from
the emtting portion 101 di sposed at the bottom side of the ink
container 1 is guided to the operating portion 3Mthrough the |ight
gui de portion 450, and therefore, the user nmanipulating the 25
operating portion 3Mnaturally recogni zegthe predeterm ned
information relating to the ink container 1. 59 The
preferable positional relation anong the |ight guide portion 450, the
inclined surface 451 and the emtting portion 101 are as follows. It

i s preferabl e by othé hesest.andpoi nt of supplying a | arge 5 anount of
light that in order for the light emtted by the emtting portion 101
to be guided to the i Béphnedlduls sasdEnagjct adde | GaW A de portion

450, the emtting portion 101 is ogposed to the end surface qQf the
bott om si de of MPEEE1¢¢ RXaHRIFe OFoltPPoREERPL LR %Fn FHTRelPr 0jBct ed

| f - sect | f the li ' tjon 4

Cpor pendi oul ar R4S  SPSTETE - Soos Hae °b s Bids Bogiam 334 1%
450) . f | tgh I o)V i |
surtace 451° ¢ o“ThieEn S0t (e, Wig' s lhobel SHEFIL e, 6| AR
preferabl e thaipjpclidaddHhd@he 9& B?ﬁoéé@'ﬂd‘%e’s WabRC 814810

relative to the optical axis 456 is not less than the critical angle

so as to total kel ehpgsitilie renphic. 3Fohotx apatEicdlaeilyi,gbE ghede
portion 450 which is integrally nolded with the 20 ink container 1 is
made of pol ypropgtaehindaporigicn 32f wadthvesi thkepaftibni$o bhe t ot al
reflection condition is determ ned by Snell |aw of refraction as

foll ows (reframanipulaked W thee uger.i At )keaptqghpnoperating

10 portion 3M of the supporting member 3 in this
embodiment is constituted by a light transmitting
member in this example.

As shown in Figure 17, in this example, the
light emitted from the emitting portion 101 is guided

15 to the end surface 310 by the light guide portion 321,
and then the light is directed to the operating
portion 3M. By doing so, the operating portion 3M of
the supporting member 3 constituted by the light
transmitting member is lighted up. In other words, the

20 operating portion 3M per se functions as the display
portion for providing user with the information.

This example provides the same advantageous
effects as with the first Embodiment. In addition,
according to these features example, the operating

25 portion 3M which is to be manipulated by the user is
lighted up, therefore, when the user is to be prompted

for exchange of the ink container, the object ink



25sin2=1/1.49. 2 is nearly equal to 430. Thus, the inclination angle
relative to the 60 optical axis (= incident angle) is not |ess than
43. In this enbodinment, the inclination angle is 45 to satisfy the
condition of the total reflection. By doing so, the |ight guided by
the light guide portion 450 is totally reflected by the inclined
surface 451 and is directed to the operafing portion 3M so that
visibility is inproved. Figure 20 is a side view (a) and a
front view (b) of the side view according to a nodified exanple 10 of

the structure @fndHure k8 bentbhisréex@npldcoghezbghan@uire portion
450 is provided by a nenber separate fromthe ink container 1.

Accordi ng to thostistany e maniptkatedtfomeamhel mandtihg érght gui de
portion 450 can be made of suitable materials, 15 respectively. In
the case that dhsémemitigzicef thesinbtcemigsingfirsacanghe dizes¥dy ting
material, an opening 32 is forned in a part of the operating portion
3M Through t PpReEHESSD. toge rBR @ &Fderghe Talben tie Lyt Fege
surface 451 of the 1ightﬁgyide oriion 450 is %g rﬁceived y_ the
users eyes.> Visiblg at the opgrptingpoxtion, Mg 1RE PPEERERD, the

i nclined surfaﬁer{%o%%}f%aﬁ _tB%t ngghgeéiﬁ ihd%naagggglog)f&gl ative to t

optical axis g Ple i'ght~gurde” portion equal to the

angle (reflection ADGHE) LPRpeehhsabt Wk tioypyrd the operating
portion 3M Depending on the materials or the like used, they are
properly set so as torhatksfNctutdtor peablifigtt®8 optical axis in
| order to locate the display portion is not limited to
10 curving the light guide portiom. The description will
be made as to this point.
~ Figure 18 a side view (a), a front view (b) and
a bottom view (c¢) of an ink container which is a
liguid container according to another example of the
15 second embodiment. The position from which the light
guide portion 450 extends upwardly is substantially
the same as with the foregoing examples, but the light
guide portion 450 of this example is not curved but is
substantially extended straight. An inclined surface
20 451 1s provided at the top end portion. The position
of the inclined surface 451 is at the back side of the
operating portion 3M of the supporting member 3, and
the portion oppose to the back side of the operating
portion 3M is high, and the portion opposed to the
25 front side of the ink reservoir chamber 11 is low.

Between the light guide portion 450 and the surface of

the front side wall of the ink container 1, there is



61 condition. In order to efficiently reflect the Iight, the
I nclined surface may be constituted by a material exhibiting a high
refractive index or a high 5 reflectance, for exanple, netal foil or
the |li ke may be stuck. Moreover, in another alternative, the
operating portion 3Mof the supporting megber does not function as

t he display portion, but the |ight guide portion 10 450 is extended
to a position higher than t operating portion simlarly to Figure 16
exanple, in which the display portion is provided by the top front
portion of theair grami deheorthonlight gdideepertiwn i4fd ilsed surface
portion. 15 3. TH RD EMBODI MENT (FI GURE21 - FI GURE 27): The
user possibly lwtagrally meldedprayh pdire jortem cpglngust dbhreckions
depending on the position of the 20 printer, or the |like, and

therefore, it ¢eNERNaH ¢ the Whrie memien s CANSTHFEERY /BhGE from t

di splay portion, On the other,_hand, the display portion is not only
for the user o%%%ﬁﬁﬁﬁFQﬂ?Wﬁﬁii&ﬂsgaF8¥l$%é i nk cont ai ner detecting

operation tg1e control ﬁg &QEGP Ad 0N 19f péSmihe L1£0Y diag devi ce,
and therefdre, a IlghF recer vi portion B%O I'S prOV|deéﬂ€n t he
recording devi g @St $ROMhd Rhel #4hE€t1idn off the light guide portion
450 of this example. Figure 19 is a schematic side
view (a) and an enlarged view (b) of a major part of
the light guide portion to illustrate the function of
10 the light guide portion.

As shown in these Figures, the light guide
portion 450 each extended up from the position where
the bottom side end surface is opposed to the emitting
portion 101. Therefore, when the emitting portion 101

15 emits the light, the light is guided from the end
surface of the bottom side of the light guide portion
450 to the inclined surface 451 at the top end portion,
and is reflected by an inclined surface 451 to reach
an operating portion 3M. Similarly to the example of

20 Filgure 17, the structure of this example 1is such that
light from the emitting portion 101 disposed at the
bottom side of the ink container 1 is guided to the
operafing portion 3M through the light guide portion
450, and therefore, the user manipulating the

25 operating portion 3M naturally recognizes the
predetermined information relating to the ink

container 1.



62 For exanple, when the carriage 205 scans relative to t |ight

recei ving portion 210, the ink containers and/or the display portion

passes by the light receiving portion 210 sequentially. During the 5

passage, it can be checked whether the ink containers are nounted at

the correct positions, respectively. Mre particularly, at the timng
when a certain ink container is faced to%he |light receiving portion

210, the emtting portion of the ink container containing io the ink

of the color, which container is supposed to be placed at the

position facing to thenli ghleL 001 I iRAbhANr&ldridP dfdniRihd 1O
light the emtting portion on to emt the light fromthe display

portion. If theifjhghjui®ReotitadnPasdi othe lthdigceRiavesrkacthes] ighd, it
is discrimnated that ink container is nounted at the correct
position, if nothe érreticiory pordtionslobumtethatfellwwang Posidion. |f
the latter is the case, the recording operation is prevented, for
exanpl e, and ppoeferathkee Fom ttheoptandpeimpiof wedyling28 taves 201
and renount the ink container at the wong position by flickering the
omi t1ing pot i BROBRE R pHGR o SPREOAN PEARR Ao ridtey LA BRI FHRA BY
container. By doing so,.the in onvini enpces that. col or ﬁbgp oduction is
2

not proper beciB&eSBFE RS AFIHLBuS M hotRt Pe FHdechd O nehHed ner
or containers, _and._the,. i ﬁ 0 rni is ovi ded for
the ink contai ﬁgjr:g?%gmﬁlfgﬁb%#g@’l %E’glﬁg é Jgé? ?poan 0211 \%ng ﬁgéi S
erroneously 63ynitting portion 101 is opposed to the end surface of
the bottom side of the light guide portion 450 and on
10 the projected plane of a cross-section of the light

guide portion 450 (perpendicular to the optical axis

456 of-the light-guidé_p;ftisﬁ_450).
In order for the light reflected by the
inclined surface 451 to smoothly reach the operating
15 portion 3M, it is preferable that inclination angle of
the inclined surface 451 relative to the optical axis
456 is not less than the critical angle so as to
totally reflect the light. For example, the light
guide portion 450 which is integrally molded with the
20 ink container 1 is made of polypropylene having a
refractive index of 1.49, the total reflection
condition is determined by Snell law of refraction as
follows (refractive index of the air is 1):
1.49sinE=1.
25 sink=1/1,49.
E is nearly equal to 43°,

Thus, the inclination angle relative to the



provided for the ink container containing a sufficient anount of the
i nk. The light receiving portion 210 used for such ink contai ner
detection or control is fixed in the 5 apparatus, while the ink
container is carried on the carriage and reci procated, and therefore,
the positional relation relative to the display portion of the ink
container is constant during the detectiﬁﬂ operation. For this
reason, it is preferable that 10 display portion emts the |ight
within a small range as |ong as the nounting tol erance of the |ight
recei ving portgpfic¢dn t4i6ld qeOAGicigedEVasfleris nbedlesd thadh 4®nsity
of the light quantity directed to the light receiving portion is

mai nt ai ned suf Inctiehd |gmbkEimieglt, #becbtmeliawtednt eanghe $satfhotat of
observation by the user. Thus, the display portionis
required to sasabigfy hehe grandidiionory thectotsrs refAectdsnri @Y on wil |
be made as to the enbodi nent which i s intended to 20 neet the |
contradi ctory fedudrefenthe light guided by the jldohtspyddeiRyriiom a

t I ' b),.a bott ' d f t. Vi d f i nk
Cont b nar i cASbeis TRty dslarten BE e v BhE FaSe E0hi mont
f th t i tion. Jn th - 25 Fj , ' d '

Pl ght oot de. poPPRoR (P teh it thel BoSLRHIFE nR A BC Y el | ©
enmbodi nent , anvgggb§igéfu§§(@hﬂyy%eggtton1side S

Figure 20 is a side view (a) and a front view

Q

(b} of the side view according to a modified example

10 of the structure of Figure 18. In this example, the
light guide portion 450 is provided by a member
separate from the ink container 1. According to this
example, the ink container 1 and the light guide
portion 450 can be made of suitable materials,

15 respectively. In the case that ink container 1 is not
made of a light transmitting material, an opening 32
is formed in a part of the operating portion 3M.
Through t opening 32, the reflected light from the
inclined surface 451 of the light guide portion 450 is

20 received by the users eyes.

In the examples of Figure 18 and Figure 20, the
inclined surface is so set that angle (incident angle)
relative to t optical axis guided by the light guide
portion 450 is equal to the angle (reflection angle)

25 of reflection toward the operating portion 3M.
Depending on the materials or the like used, they are

properly set so as to satisfy t total reflection



64 erected froma position facing the emtting portion 101.
Referring to Figure 22 and Figure 23, the configuration and the
function of the light guide 5 nenber of the enbodinent wll be

descri bed. Figure 22 is a schematic top plan view (a) of a
recordi ng device on which a plurality of ink container 1 shown in
Figure 21 are carried, and a schematic vi8w (b) illustrating the ink

containers facing the light io receiving portion provided at a | ower
position of the printer, while the carriage is noving, wherein a cyan
contai ner 1C, gop@oeiy2 container 1IMand a yellow container |Y are
particularly noted. The ink containers are juxtaposed int w dthw se

direction of 15 the ink &esddai fiEleffdTRhY1yi fet e t@HeNd 1ghiteCEheN
(scanning direction) of the noving direction or the carriage 205. In

(b) of Figure 22¢1itad EHunfalcet papf be nkormonitaitedr byaneméterthX o t he
bottom of the light receiving portion 210 (Figure 15) disposed in the
20 printer, byexipiteiing of hilgb tefractive Tinslex gt aghide porti on 550
has a substantially T-shaped cross-section as seen fromthe top

(per pendi cl arTebledieandfoeifodt e¥ABPYE aVi¢iAL StHdr ernthaelike H‘é&}bd
portion inclu es q{tlon (portion B) extending in the scanning 25
direction (left®rfytt™direction, x direction in the Figure), and a

portion (portion A) pggiggled, FELIFRTT L3k ePRAE{PL, Ynd RGeRQELLGN B

in a direction 65
portion 3M of the supporting member does not function

as the display portion, but the light guide portion
10 450 is extended to a position higher than t operating

portion similarly to Figure 16 example, in which the

display porticn is prov1ded by the top front portlon
of the light guide portion 450 adjacent the inclined
surface portion.

15

3. THIRD EMBODIMENT (FIGURE21 - FIGURE 27):
The user possibly looks at the display portion
in wvarious directions depending on the position of the
20 printer or the like, and therefore, it 1ls deslirable to
emit the light in a wider range from t display portion.
On the other hand, the display portion is not only for
the user observation but also for the ink container
detecting operation the control of the operation of
25 the recording device, and therefore, a light receiving
portion 210 is provided in the recording device as

shown in Figure 15.



per pendi cular to the scanning direction (vertical direction, y
direction in the Figure). The light guide portion of this exanple is
in the formof a rod having a T-shaped cross-section. 5Figure 23 a
schematic side viewillustrating functions of a |light guide portion
of an ink container described in Figure 22. This Figure shows the
state in which the light emitted by the é&itting portion 101 is

i ncident on the |ight guide portion 550, and guided in 10 the |ight
gui de portion 550 to reach the top end portion 552 of the |ight guide

portion, where the Ii i aﬁé?gg t h i Ihdi cat ed by
arrows 511. In this egg%rp%%, mt t%?ltr?él gé‘%t ?gﬁﬁi%q_giezso%issggg%ed at a
posi tion facingeigtafe ity & 28ghit0Redd:s PEgRAIT LA ROLY i @Re AMnNd t he
portion B of the T-shaped cross-section at the end of the bottom side
of the |ight gubfleapesrdtd Ghdyo®, thaddisplahtperiilchegabyesheyetiéti ng
portion 101 is directed to the portion An and the portion B of the

| i ght gui de polfighh S&teivAGidepertaonel il i seqysodilaildyal Dustind drineof
the light receiving portion 210 fixed in the recordi ng device

rel ative to5thpagadeoriktaidmy beaghegked dikethen HheadoEnHPRRginers

tol erance of the nounting of the light recejving portion il

t 0, M
particul arly, PERSFPRRLE fghe gartess peghti FeFPELT 'ﬁglfﬁayr ©
e inth . g : oot o
et pend cul ar APFBCERBNEGY A N Ao fnep by i i 2 B Rim, 405, and
the direction pgppg éf%é{fcﬁc%g he theeii it e AraWgNgortibhi 210,

Figure (z direction). Acco
the emitting portion of the ink container containing

10 the ink of the color, which container is supposed to
be placed at the position facing to the light
recelving portion 210, is actuated to light the
emitting portion on to emit the light from the display
portion. If the light receiving portion 210 receives

15 the light, it is discriminated that ink container is
mounted at the correct position, if not, the container
is mounted at a wrong position. If the latter is the
case, the recording operation is prevented, for
example, and prompt the user to open the main assembly

20 cover 201 and remount the ink container at the wrong
position by flickering the emitting portion or display
portion of the wrongly mounted ink container. By doing
so, the inconveniences that color reproduction is not
proper because of the erroneous mounting of the ink

25 container or containers, and the inconveniences that
no warning l1s provided for the ink container in which

the ink is short, and a warning is erroneously



to this enbodi ment, the configuration of the |ight guide portion 550
permts the deviations in such 5 directions and still permts correct
I nk contai ner detecting operation for discrimnating the properness
of the state of the mounting of the ink containers and the properness
of the mounting positions thereto. The deviation in the z direction
is influential 1() to the change in the §Pstance fromthe top end
portion 552 to the |ight receiving portion 210 and therefore
influential to the detected intensity of the light fromthe top end
portion 552. Hov@Med FdraRAEOPAk dEEntdRINodtahih§ Ja CAIF MRS 1 O
permt the change in 15 the light quantity within the range of the
tol erance, so afmintdedd aheofnkf the |ight receiving portion 210 in
the z direction is not a problemin the ink container detecting
operation. The devi at Tha lighthaecediviagt bontien dldeptseldl €020sbyht he
i ght receiving portion 210 continuously receiving the |ight emergent
at the top endPoraqmidinsr dpreetiennew mpntrelcarr fixed wn Fhehe
emtting portion 101 of the_ink container 1 emtting the light. Mre
par ti cul ar Iy, RRRAFHTIRNIAE1PS TS (UK FTHAIORT 8 SSTFHEhOT db& vi ng
portion in the x directian he_light.en ssion_and_ the, | ight
reception are THHYET ST ﬁefgﬁSHO?%ge?'anadléiSit(rill‘f%e\%ﬂlr%h Jf}h% devi ation
is taken 67 positional relation relative to the display portion of

the ink container is constant during the detecting
operation. For this reason, it is preferable that
10 display portion emits the light within a small range

as long as the mounting tolerance of the light

recei;ing_portiéh_in the recording devicé-iéfﬁitted,
so that density of the light gquantity directed to the
light receiving portion is maintained sufficiently

15 high, as contrasted to the standpoint of observation
by the user.

Thus, the display portion is reguired to
satisfy the contradictory functions. The description
will be made as to the embodiment which is intended to

20 meet the contradictory requirements.

Figure 21 is a side view (a), a top plan view
(b), a bottom view (c) and a front view (d) of an ink
container which is a liquid container according to a
third embodiment of the present invention. In these

25 Figures, designated by 550 is a light guide portion
(light guide rib). Similarly to the foregoing

embodiment, an end surface of the bottom side is



into account, by which the ink container detecting operation can be
properly carried out. The portion An is effective to provide a
maxi mum val ue (peak value) in a curve of change of the received |ight
gquantity of 5 the light receiving portion 210. Therefore, it is

possi ble that in consideration of the point of tine of the detection
of the peak, the subsequent light em ssion timng of the emtting
portion 101 for the detecting operation nay be adjusted, by which the
10 deviation in the x direction is conpensated for, in effect.

Furt hernore, itrébee@ofidmra Adidsienl eagilgithd kit tdingepbicdhonwhi ch
is not less than the position tol erance range of the |light receiving
portion 210 151mdunting in the y direction, the light fromthe top
end portion 552 can be received. By doing so, the deviation of the

| i ght receiving porti &L2rging FﬁegngHQ' t 28f Figuteeptedth® such an

extent that ink container detecting _operation_cgn he carri out 20
correctly. WtROPR&IRERFLOR A£G tchr?efflg‘ﬁai'ﬁno‘?f ttﬁﬁa g‘&ﬂh oﬁugi,get he

density of the Ii g?%aggﬁt_]gﬁné %oé%ﬂe%n@ewgﬂf.gédﬁ%cl{#b%ﬁ. gui de portion

550 i ncreasés, ™S8 t* y receive i ght receiving
por ti on 210 i nor eases.p Byt 1bhg saiHAGE 10b BXBRTRALW2Fa) of a

di sturbance is mnimzed to assure the 1 nk container detectlng

operation. ThusechR@i1h§Ngtvisd 4h&mieh! hopldrEBMt P HHeREIdontaeheet ed
in consideration of the 68 nounting position tolerance of the |ight

recei ving portiloshd&%Q andridereraf exeblarrigh apdrd idchematdiovedeby
the light receiving portion 210. On the other hand, top end portion
552 of the 5 |i(@nt igaidérpding ofhg dinkplcaptpénersfacing ithe ddabk or
flickered upon shortage of the ink container, for exanple, and is
observed byot h&egeavingnhppEEieR PEAVE dede et 1P¥RF RPTLIPAOtalPe so

wi de that user;ﬁ??ﬁter, while the carriage is moving, wherein a cyan

container 1C, a magenta container 1M and a yellow
container 1Y are particularly noted. The ink
containers are juxtaposed in t widthwise direction of

15 +the ink container, namely, in the moving direction
(scanning direction) of the moving direction or the
carriage 205. In (b) of Figure 22, the plurality of
ink containers are faced to the bottom of the light
receiving portion 210 (Figure 15) disposed in the

20 printer, by movement of the carriage. The light guide
portion 550 has a substantially T-shaped cross-section
as seen from the top (perpendicular to the sheet of
the drawing), wherein the T-shaped portion includes a
portion (portion B) extending in the scanning

25 direction (left-right direction, x direction in the
Figure), and a portion {(portion A) projected from a

central portion of the portion B in a direction



| ook at it fromvarious positions at various angles. to The
above-described portion An is effective to permt proper detecting
operation of the |light receiving portion by selecting the di nension
and the configuration. On the other hand, the portion B can provide a
sufficiently wi de energent region of the 15 [ight by selecting the

di mensi on and the configuration. The top %nd portion 552 of the light
gui de portion 550 extends also in the widthw se direction of the ink
container 1 so that |ight can be energent widely in the w dthw se

direction. By phifendiWuddiSidy @nal 88ahfind dIYRABA (vertical N this
exanpl e, the |ight guide portion has a T-shaped cross-section. But,

this is not |idireagiomndy tdireeanibnglinathe®Fiogfudele | Tadtlightdeuide
portion may be different if the configuration and the dinmension are
25 so sel ect edpohbiornef ganis lexghplet is iwptrendgror vifoa §6@ having
enough. The top end portion may be other than the T-shaped. 69
Figure 24 is aasEhéheped FXRFsis@EtdPBw i | | ustrating anot her exanpl e

of a configuration of the light guide paortion. Figure 25 is a
schematic ffont view F3FUGE g3r%c%ﬁ%ﬁW%}%§e§?é@ FhEE N arstmadings

plurality of 1Bl GORLELNGE S % 3Gl f LA & P4e AT ReoChErBILC

view (b) illustratimg the ink nt & ners- facl ng t “recerving

portion provi dadsaliBel WS FRRS! 28N Ofp i eiRfi-at Eﬁowm%f dfe in

carriage is noving. Figure 26 is a schematic side view illustrating
which the light emitted by the emitting portion 101 is
incident on the light guide portion 550, and guided in

10 the light guide portion 550 to reach the top end
portion 552 of the light guide portion, where the

~ light is emergent to the outside, as indicated by
arrows 511, In this example, emitting portion 101 is
disposed at a position facing to an intersection

15 between the portion An and the portiocn B of the
T-shaped cross-section at the end of the bottom side
of the light guide portion 550, and t light emitted by
the emitting portion 101 is directed to the portion An
and the portion B of the light guide portion 550.

20 Here, a relative poslitional relation of the
light receiving portion 210 fixed in the recording
device relative to the ink container may vary due to
the assembling tolerance of the mounting of the light
receiving portion 210. More particularly, referring to

25 Figure 22, (b), the deviations may arise in the

carriage scanning direction (x direction), a

perpendicular direction (y direction) perpendicular



I 0 behavi or of the beam for incidence onto the |light guide portion to
the energence with the |ight guide portion shown in Figure 24, (a).
The configuration of the light guide portion 580, simlarly to Figure
22, has a substantially 15 T-shaped cross-section as seen fromthe
top, wherein the T-shaped portion includ a portion (portion B)
extending in the scanning direction and a portion (portion A)
projected froma central portion of the portion Bin a direction

per pendi cular to the scanning 20 direction. The |ight guide portion
580 has an i ncthémsksurdndc ahbSaiseation perpendioidaof t&i gue eslé:t and
in Figure 25, (a), the light guide portion 580 is cut by the inclined
surface 582. Tt tonfinpwiag off thisubbyurs (@ (direcihapeéd Aseerdinded
by a portion E 25 extending in the scanning directionFéx di rection)

as seen from the thightembaddmensor thenceniebdiaiadiing OhetBer bt a
direction perpendicul ar thereto 70, (vertical .directign in {a) of
Fi gure 25,pz 89?%Qﬁi?ﬂﬁtl°n 550 Per@ﬁ£%iéﬂﬁe§2ﬁ§atgﬁgsl38h§u%ﬁ1%ted by
the emtting portion 101 js inci.de ' QI ipn 580,
o guided 15 (ATREOH AP, etind Phahls Monndtd a8y Eepbathcen °%
i nclined surfage, 582:n@NshdrataBRr 860t a8t iR ddtanly ehet Beopspidssi de

of the ink container (Ttighthand side in Figure 26). The inclination
angl e of the ipglinedssatd age thdZ2moshoih@rdsy die tink tonegohans arsd set

not less than critical angle to 10 provide the total reflection of
the |ight gui dedebyroperness of the mounting positions thereto.
The deviation in the z direction is influential
10 to the change in the distance from the top end-portion
552 to the light receiving portion 210 and therefore
influential to the detected intensity of the light
from the top end portion 552. However, an appropriate
threshold setting can be set te permit the change in
15 the light quantity within the range of the tolerance,
so that deviation of the light receiving portion 210
in the z direction is not a problem in the ink
container detecting operation.
The deviation in the x direction 1s acceptable
20 by the light receiving portion 210 continuously
receiving the light emergent at the tqp end portion
552 while scanning the carriage with the emitting
portion 101 of the ink container 1 emitting the light.
More particularly, even if there is a deviation of the
25 light receiving portion in the x direction, the light

emission and the light reception are carried out

within the range into which the deviation is taken



the Iight guide portion 580. If the |ight guide portion 580 is forned
by pol ypropyl ene material, for exanple, it may be approxi mately 45.
As an alternative, in order to efficiently reflect the light, 15 the
i nclined surface may be constituted by a menber exhibiting a high
refractive index or a high reflectance. For exanple, netal foil or
the Iike may be stuck on the inclined sufface 582. In t hi s "'exanpl e,
the light receiving portion 20 210 is di sposed such that energent
light is received at the front side (y direction) not at the upper
part (z directiwty adcdura,i by eROERi ties .inkn conthifet adetedtimg
deviations of the light receiving portion 210 arise in the x, y and z
di rections, sispération eapmhde2broépertyisarrikdcondi ndihteo polritdosxanpl e,
too, the configuration of the |ight guide portion 550 pernmits the
devi ati ons i n 5uc¥fiRtdde dasPaadide | ¢ Imasdmym yalue thealecialus

cont ai ner detecting operation for discrimnating the properness of
the state of tHe ?nﬁH#%qu?fthﬁﬂgeiﬂﬁ Eﬁﬁnﬁﬁqﬁéﬁ§gaﬁagPEéﬁgFHﬁéﬁhé@% of

the nountiqg p9§étifﬂﬁi t %&S%Qng portion 210. Therefore, it is

possible that in consideration of the point of time of
the detection of the peak, the subsequent light
emission timing of the emitting portion 101 for the
detecting operation may be adjusted, by which the

10 deviation in the x direction is compensated for, in
effect.

‘Furthermore, if the portion A has a length in
the y direction, which is not less than the position
tolerance range of the light receiving portion 210

15 mounting in the y direction, the light from the top
end portion 552 can be received. By dolng so, the
deviation of the light receiving portion 210 in the y
direction i1s accepted to such an extent that ink
container detecting operation can be carried out

20 correctly. With the decrease of the length of the
portion A, the density of the light emergent from the
end of the light guide portion 550 increases, so that
light quantity received by the light receiving portion
210 increases. By this, the influence of external

25 disturbance is minimized to assure the ink container
detecting operation. Thus, the length of the portion A

can be properly selected in consideration of the



5Here, the deviation in the y direction corresponds to the deviation
inthe z direction in the foregoing exanple, and is influential to
the change in the distance fromthe energent position of the light to
the light receiving portion 210, but the deviation lo is acceptable
by an appropriate threshold setting to pegnmit the change in the Iight
quantity so that correct ink container detecting operation is
acconpl i shed. The deviation in the x direction is the sane as 15 the
deviation in the x direction, and can be accepted by the |ight

recei ving por tmoun iy qeelitivoeusbyeranes vwinghehd ighghreoéivirgt op end
portion 552 while scanningly noving the carriage with the emttin
portion 101 ofpehbi¢mi2b@ng rde prefexablgy light H&ﬁ??iQEFﬁ??WQ*ﬁ%re,
the deviation in the z direction corresponds the deviation in the y

direction in the e chiy w8cedyieg PPTYIR? %0t h of the portion D
measured in the z direction as_seen fromt fron ide. s n Ss
than the nounting positi 5ﬁetgﬁ%€?%§?@i’a g8 Eggoéc’%ﬂémf |ég$% O%Eaé:é?vi ng
portion 210.in z_di [.Qn, .t i e ;1.0 0,

582 can be ?ecé?’ggﬁ,g‘g%&?e%adt%gn?lﬁﬁébg%t%%ﬁ%%ﬁt i:segé'?g?ﬁg %%r‘%inon

210 in 72 thegf;dk&£E4 1 @bl SHREEABEABE ethéNthi RRnRAS kY e£bAk
contai ner detecting operation is acconplished. SSmlarly to

the foregoi ng exanple, e ik rpaerosd bentheurseri.onTharebord hetle ke
of the 5 respective portions D, E can be determ ned in consideration
of the operati emenflentherégight isedesiraglyosq ivideartdathaseseran
observati on. '

look at it from various positions at various angles.

10 The above-described portion An is effective to permit
proper detecting operation of the light receiving
portion by selecting the dimension and the
configuration. On the other hand, the portion B can

- provide a sufficiently wide emergent region of the

15 light by selecting the dimension and the configuration.
The top end portion 552 of the light guide portion 550
extends also in the widthwise direction of the ink
container 1 so that light can be emergent widely in
the widthwise direction., By this, the visible area is

20 increased.

In thils example, the light guide portion has a
T-shaped cross-section. But, this is not limiting, and
the configuration of the light guide portion may be
different if the configuration and the dimension are

25 so selected that emergent light at t top end portion
552 is enough. The top end portion may be other than

the T-shaped.



In place of providing the display portion by the top front side
position of the |light guide portion io 580 where t |light is enmergent,
the inclined surface 582 is disposed behind t operating portion 3M of
t he supporting nenber 3, as shown in Figure 27, so that the operating
portion 3M functions as a display portlon S|n1IarIy to the exanpl e of
Figure 19. 15 Simlarly to the exanple ofstlgure 20, the operating
portion 3M may be provided with an opening, through which the
reflected light fromthe inclined surface 582 of the |ight guide
portion 580 can be obsawed. 2201 4. a FE3¥EHA tEVBEB) M5 (FHEARE 28 AND
FI GURE 29): It is desirable that user can correctly
determ ne the HdnRusdtnabimgradotdrer kxanpiel af pardifdguahtdbhcartt tiee
light is emtted. If the enmergent light 25 quantity is too low, it is
not easy for tRAdgbteguide deaniion.heFigye .25 fis enschemdtherfymyid, the
emergent light quantity is too |arge, the distinction between 73

adj acent I|qU|HlSHnﬂQPn%?sal%PQﬂqqﬁnguPFV 70 v RiGRe CARFieEsato t he

portion m ot PABEReReTret | R 's%réﬁjalahe 1 gBRear her by s
the intended '%ksﬁﬁ%ﬁ{i‘ﬁ view (b) 11159? ﬁf&from A o!nt gnlpge as

to an enbodi nment ent sp ay portion
l s proper ly regacyed Bie!Degnis %o@&%ﬁb%o@h&hepﬂdxﬂfafedr geehVidfer
P position of the printer, while the carriage is moving.
Figure 26 1s a schematic side view illustrating
10 behavior of the beam for incidence onto the light

guide portion to the emergence with the light guide

portlon shown in Flgure 24, (a).
The configuration of the light guide portion

580, similarly to Figure 22, has a substantially

15 T-shaped cross-section as seen from the top, wherein
the T-shaped portion includes a portion (portion B)
extending in the scanning direction and a portion
{(portion A) projected from a central portion of the
portion B in a direction perpendicular to the scanning

20 direction. The light guide portion 580 has an inclined
surface 582 similar to example of Figure 18, and in
Figure 25, (a), the light guide portion 580 is cut by
the inclined surface 582. The configuration is
substantially T-shaped constituted by a portion E

25 extending in the scanning direction (x direction) as
seen from the front, and a portion D extending

therefrom in a direc¢tion perpendicular thereto



10Figure 28 in addition a perspective view of the ink container which
is aliquid container according to an enbodi nent of the present
invention. Figure 29 is a side view (a), a top plan view (b), a
bottomview (c) and a front view (d) of the ink container shown in 15
Figure 28, and a top plan view (e) and a_}‘oront view (f) of the ink
container with the cap nenber omtted. The structure of this
exanple is basically the sane as with Figure 24. The |ight guide
portion 580 has a substantially T-shaped cross-section and has an 20
i nclined surfag¢eebB2cabndirectedtneidedalpof oFigquipoAs,i andapposiohn} 0
the emtting portion 101, so that light is energent fromthe portion
(the portion corresporddi Fggtuvepdét i tes 1D,ghE iemifkitgdr ey 28)e whiiditing at
the front top side and which provides the display 25 portion 585. In
this exanpl e, Boptéert&Phi hedlepkdatiy om Ahes 1#6?‘%13&‘16 PoRBEIan 130 .

di spl ti 585, d, the periph t] f_ the di ti
555 1 & 74 covaFeduiaedsis of | Y BedenBrEERn b isonoht SLREY | ght
: veFed igoas R o | BPgere" .

et arence omoPS) S thElided MBRERCRSZ paa 1s, eneFRLRRLIRDY,

surface of theréf)}"gikgfo%@i ASnt! di%eCR¥elnbhenk NSdifie j3R¢ Whi ch has an

air vent 20 fo communi cati on between the 1nside and the

ambi ence. | n thirsg8xA8R4 Esidd el EMmIgeat 26) ghttHd Ainfcatihabis®rdefie?l is
made of thernoplastic elastomer, for exanple, by which it can be

wel ded on i 0 tlo€ ¢cap erobbtie® durfiacevisde , animhlagiyltorsideer . Since
the thernoplastic elastoner is transparent, it nay be colored so as
to reduce the &omxegenndlibhtsel ndfe lessi fharycpbbican anglet 4Bi i ze

t he receiving operation of the |ight receiving gorlion 210 and
inprovenenﬂOinPrOVide the total reflection of the light guided by

the light guide portion 580. If the light guide
portion 580 is formed by polypropylene material, for
example, it may be approximately 45°. As an
alternative, in order to efficiently reflect the light,
15 the inclined surface may be constltuted by a member
exhibiting a high refractive index or a high
reflectance. For example, metal £oil or the like may
be stuck on the inclined surface 582.
In this example, the light receiving portion
20 210 1s disposed such that emergent light is received
at the front side (y direction) not at the upper part
(z direction) of the ink container. In such a case,
the deviations of the light receiving portion 210
arise in the %, y and z directions, similarly to the
25 foregoing. According to this example, too, the
configuration of the light guide portion 550 permits

the deviations in such directions and still permlts



15 the user visibility. O, a material other than elastoner is
usable, and it may be integrally nolded with the cap nenber 2 by the
sane material. Wien the cap nenber 2 is nade of a transparent, the
energent light may be limted by providi ng unsnoot hness 20
configuration on at | east one of the fronf and back surfaces of the
portion constituting the enmergent |ight I'mi tati on menber 21, or the
surface may be subjected to a blast treatnent. According to this
enbodi ment, the enmergent 25 light fromthe display portion is
appropriately tbptéet, ity odiitelinehedbt@btimpaperbyicansbe nade
preferable for both of the user visibility and 75 operation
stabilization éisthbningting dbei progepness oo thee sttafgbt ofutlde portion
is not limted to those descri bed herei nbefore, and the configuration
may be differ eMeURELRG tPfatthes %GPétélﬂe%eﬂD& $heaprpperie®s Pimy be

formed at the uBg end, surface of the |I€ht gui de portion. 5.
Control Systent om?P@F¥QQKRQ§1?&PP§n§%ﬁE O{Figure 30):

Fi 30 i bl ock f
cont ol system of he kP ; Be pRTHt 1%rf‘*rﬁ§a§§ﬁt¥o$”§%/°§’itﬂe?ﬂcﬁgfﬁ|3 ]
compri ses a cogbLolaghieid, | ﬁ%%ae&gﬁ-m 90 PRIED) ) oh iyl g

15 assenbly of nter, e structur en1SS|on
of the LED of tbﬁegafng%ﬁ én%r taaabﬁscmfi@dﬁ(albxot Feﬁeceﬂaﬁg)é

circuit. In Figure the control circuit 300 executes data
processi ng rel ahengisvahde frdmtthe andro@et gdsdition of the light
to the light receiving portion 210, but the deviation
10 is acceptable by an apprepriate threshold setting to

permit the change in the light quantity so that

correct ink container détectlng operatlon is
accomplished.
The deviation in the x direction is the same as
15 the deviation in the x direction, and can be accepted
by the light receiving portion 210 continuously
receiving the light of the top end portion 552 while
scanningly moving the carriage with the emitting
portion 101 of the ink container 1 emitting the light.
20 Furthermore, the deviatlon in the z direction
corresponds the deviation in the y direction in the
foregoing example. If the length of the portion D
measured in the z direction as seen from t front side,
is not less than the mounting position tolerance range
25 of the light receiving portion 210 in the z direction,
the light from the top end portion 582 can be received,

so that mounting of the light receiving portion 210 in



20 control. Mre particularly, a CPU 301 carried out processes which
wi |l be described hereinafter in conjunction with Figure 36 - Figure
39 in accordance with a programstored in ROM 303. RAM 302 is used as
a work area in the process execution of the CPU 301. 25As
schematically shown in Figure 30, the reg%rding head unit 105 carried
on the carriage 205 has recordi ng heads 105K, 105Y, 105M and 105C
which 76 have a plurality of ejection outlets for ejecting black
(K)y, yellow (Y), magenta (M and cyan (C) inks, respectively. On the
hol der of the rreozdiimpdidac Uusi ct8ptabhk, cord diheepesikivdYinkKM and
1C are detachably 5 nounted corresponding to the respective recording
heads. cBathinér tdrteatidngopparation isahesplisbad.-

herei nbefore, is provided with the substrate 100 provided with the

LED 101, the display SSRELBFLE Fedihe ITOTEROABBoPXIRRL ¢ hd-iad

(electric conta or the like. Wien the.ink gontainer 16%5 correctly
s

t .
nount ed on thedg@éBFa?$g PR ST 1?8530 Hot peif e &FsiB&t rate 100
i t act tao_th t i ded i ' h of ink
containors 3 i AePRECFERD it sl [R76ER DS RAETG04807T OF 11

(unshown) prOVbQﬁQ;hQréﬂﬂﬁgﬁ&Eiﬁgﬁeoﬁgéatiaﬁ EOMHO!1 iGhACebe 800ng

provided in the nain asse y side, are electrically connected for

transm ssi on obogigbal &nd NiIIgizeie bbexibheismabl e 206. Furthernore,
by the nounting of the recording head 20 unit 105 on the carriage
205, the connector of Inheleaer ofiger@0Hiimyl thiee ddenhayt porigion iy
recording head unit 105 are electrically contacted with each other
for signal traffe $spohrony tHidaudesitippuefutlke }ighisioyddesrenhioe
transmtted between the control circuit 25 300 of the in_assenbly
side and t Ré ré§ae@ppy% ¥ nidght is emergent, the inclined surface

582 is disposed behind t operating portion 3M of the
supporting member 3, as shown in Figure 27, so that
the operating portion 3M functions as a display
portion similarly to the example of Flgure 19.

15 Similarly to the example of Figure 20, the operating
portion 3M may be provided with an opening, through
which the reflected l1ight from the inclined surface

582 of the light guide portion 580 can be observed.

20
4.- FOURTH EMBODIMENT (FIGURE 28 ANDP FIGURE 29}:

It is desirable that user can correctly
determine the ink container from the display portion
of which the light is emitted. If the emergent light

25 quantity is too low, it is not easy for the user to
detect the light. If, on the other hand, the emergent

light guantity is too large, the distinction between



containers 1. Thus, the control circuit 300 can performthe control
for turn-on and -off of LED in 77 accordance with the sequence which
w Il be described hereinafter in conjunction with Figure 36 - Figure
38. The control of ink ejections of the recordi ng heads 105K,
1051, 105M and 105C, is carried out 5 simlarly through the flexible
cabl e 206, the connector of the carriage 205, the connector of the
recordi ng head unit with the signal connection between the driving
circuit and so on provided in the recording head, and the control

circuit 300 inahhBchRt MR quBS LRl n8rdeis TMSE1dd1e .COPld Qdantd ' CUI t
300 controls the ink ejections and so on for the respective recording

heads. apphgesi tSttid ghilghteeeceiugngaidrtdonl1OMéltsposed

adj acent one of the end portions of the novenent range 15 of the
carriage 205 rpeetienlarght theorhiighd rECeivinofparitdonniigbht ai ner 1,
and a signal indicative of the event is supplied to the control
circuit 300. THecedwerbre chighli framoanaadijngentpdnke sonttpépger not

herei nafter, responds to the signal to discrimnate the position of
20 the ink tontd néPtﬁn@?@t#%Fég¥¢ﬁ%88r205. In addition, an encoder

-scale 209 is provided,alo t he vement. path_qf the_carriage 205,
and the carriage 205 i@ecgrgf’gls:ﬁ }Eum Iﬁg"l'{))‘[lplr% vfnagﬁ #F ¢ H° &M encoder

sensor 211. TheudgherbhPNi s Hidh the! BReS§ATO I ghtS ¥oBk eflet 0 the
display portion is properly received by the user and
also by the light receiving portion.
10 Figure 28 in addition a perspective view of the

ink container which is a liquid container according to

an embodiment of the ﬁgéééﬁ£miﬁfeﬁtion. fléﬁfe 29 1s a
side view (a), a top plan view (b), a bottom view (c)
and a front view (d) of the ink container shown in

15 Figure 28, and a top plan view (e) and a front view
(f) of the ink container with the cap member omitted.

The structure of this example is basically the
same as with Figure 24. The light guide portion 580
has a substantially T-shaped cross-section and has an

20 inclined surface 582, and 1s extended up for a
position opposed to the emitting portion 101, so fhat
light is emergent from the portion (the portion
corresponding to portions D, E in Figure 25) which is
at the front top side and which provides the display

25 portion 585. In this example, a predetermined opening
21A is formed opposed to the display portion 585, and

the periphery portion of the display portion 585 is



28 control circuit 300 through the flexible cable 206, by which the
novenent position of the carriage 205 is obtained. The position
information is used for the 78 respective recording head ejection
controls, and is used also for light validation process in which the
positions of the ink containers are detected, which will be described
hereinafter in conjunction with 5 Figure 36. A second light enission
/| receiving portion 214 is provided in the nei ghborhood of the
predeterm ned position in the movenment range of the carriage 205,

includes a |i ght, Rt ggga%@mmﬁ%ﬁe lein@Pheh £ CELMA NG 5] %@E%e and

It functions to output to the control circCurt 300 a signal

relating to an 11fyhtr eYBhhii Bde t1igfhteaghiehtibe meberontai ner |
carried on the carriage 205. e control circuit 300 can detect the

i nk remai ni ng anobunt Qrediyhdiadl dyorefbeesegnaimerki 3. 2sCanaapt i ng
Portion (Figure 31 - Figure 35): Figure 31 shows a structure
of signal |ine membiexrgwhdachsigrméuntethsin dhieonpherweerfadee afnikhe
container 1 and the flexible cable 206 of the ink jet 20 printer in
terns of thé& sulpdt cemdalogrol thecovar ddet dngédejand which h@ SRown
in Figure 31, the signal line wiring for the ink container

conprises four Zifvant 2Refornfiwid %ﬂﬂﬂﬂﬁiﬁéﬁﬂoneaﬁFF%ﬁntqhﬁn¥3§lde
common {or 2L e, el HhasieS IR HATES ckoABHE, R BBy, B
lines, nanely, p Q4308 RAAMEEE 31 U@nddd'eVRermoplastic
elastomer, for example, by which 1t can be welded on
10 the cap member 2 to provide an integral member. Since
the thermoplastic elastomer is transparent, it may be
colored so as to reduce the emergent light at the
periphery portion to stabilize the receiving operation
of the light receiving portion 210 and improvement in
15 the user wvisibility. Or, a material other than
elastomer is usable, and it may be integrally molded
with the cap member 2 by the same material. When the
cap member 2 is made of a transparent, the emergent
light may be limited by providing unsmocothness
20 configuration on at least one of the front and back
surfaces of the portion constituting the emergent
light limitation member 21, or the surface may be
subjected to a blast treatment.
According to this embodiment, the emergent
25 light from the display portion is appropriately
limited, by which the light guantity can be made

preferable for both of the user visibllity and



79 relating to electric power supply such as for an operation of a
group of function elenents for effecting Iight em ssion, actuation of
the LED 101 in the ink container; a ground signal |ine G\D, a signal
5 line DATA for supplying control signal (control data), the like
relating to the process such as turning-on and -off of the LED 101
fromthe control circuit 300; and a cl ock?signal |ine CLK therefor.
In this enbodi nent, four signal |ines are enployed, but the |lo
present invention is not limted to this case. For exanple, the
ground si gnal p her, ;s ugtyure and in
RRe e S Bh S S T e S Hpe Bt CER B P bt

a case, the i S can-be om ure

On the other hapd, l&BﬁE bégﬁéﬂfﬁhe Sutgg hbg€l€%§¥%qnﬁ%h§%9%3 nade one

comon | i ne. strates

containers 1 h%s@rqgearﬂéf@inﬂ&%:\m @Ral Shé ESRANY @ thi@n! R_yShanal
supplied through the four signal lines, and a LED 101 actuatable in

response to thdigfepehtofran it (bCfntl-‘ﬁ_ghkerzle&'rhe displayi pott€ick’ 1S
a detailed circuit diagramof the substrate having such a controller
or the |ikes Amaghdenfprmedecatrithe eippeireendnsuniidey of03heoApghtes an
/O control circuit (I/O CTRL) 103A, a nmenory array 25 103B and a
LED driver 103@uifigebprtie®dntrol circuit 103A is responsive to
control data fed through the flexible cable 206 fromthe control
circuit 300 of the BO main assenbly side to control the display
driving of the LED 101, the witing of the data in the nmenory array
1038 and the reading of the data. The nenory array 1038 is in the

formof an EEPBOM kgntfi$ system:
16 5.1 General Arrangement (Figure 30):

Flgure 30 is a block diagram shOW1ng an example
of a structure of a control system of the ink jet
printer. The control system mainly comprises a control
circuit (PCB (printed-wiring board) ) in the main

15 assembly of the printer, and the structure for the
light emission of the LED of the ink container to be
controlled by the control circuit.

In Figure 30, the control circuit 300 executes
data processing relating to the printer and operation

20 control. More particularly, a CPU 301 carried out
processes which will be described hereinafter in
conjunction with Figure 36 - Figure 39 in accordance
with a program stored in ROM 303. RAM 302 is used as a
work area in the process execution of the CPU 301.

25 As schematically shown in Fligure 30, the

recording head unit 105 carried on the carriage 205

has recording heads 105K, 105Y, 105M and 105C which



5 enbodi nent, and is able to store individual information of the ink
container, such as information relating to the ink renai ni ng anount
in the ink container, the color information of the ink therein, and
in addition, manufacturing information such as a 10 nunber of the ink
container, production |ot nunber or the Ijke. The color information
is witten in a predeterm ned address of the nenory array 1038
corresponding to the color of the ink stored in the ink container.
For exanple, the color information is 15 used as ink container

di scri m nati onhaméoanpluoal {indifviedest ionf ourde i Hoshiedieckiin be
described hereinafter in conjunction with Figures 34 and 35 to
identify the i BRacknf{®) nereldmsn (YHe @agenta (M) tandh avien KE ) mdRbEy
array 1038 and is read out therefrom _or 20 when the actuation and

deact uati on of *efeecEiVaby. i OnciRer BPLAY 1 Wige TESPTALA JReqadhunit
t ai . The _dat itt j th 38 f
To nclade, f om0k anBk esontaitead, IWIalta 10cA8 Thhe otk
oo b . . .
hor o nbef or & | 1iotRBEd, 86E- Copdil AT Blop iRy SRBAIRG

when the remai gisagganount of the ink becomes small, the event can be
optically 81 detected by neans of the prism In addition to that,

the control circuit 3Gadk ofthicBeeihRdtsRrdimaunt,s ashaeesorbiesd of
ej ections for each of the recording heads on the basis of the
ej ection dat a. helreinbafione ngiamuovided miivhnhbe osubstnatie t199 i n t he
menory array 103B of the corresponding i nk contai ner, and the
informati on i s preyddedtwith Hee dfEd 0Lk -hé&hpeddsplay ragptmpdpcdrsnds
the inforn%%iOQh%Ee%gs LQE {ﬁﬁmgéﬁr¥%f%c %g% Lgn{ggﬂ) or the like.
When the ink container 1 is correctly mounted on the
recording head unit 105, the pad on the substrate 100
is contacted to the connector provided corresponding
to each of ink containers 1 in the recording head unit
15 105. The connector (unshown) provided in the carriage
205, the control circuit 300 provided in the main
assembly side, are electrically connected for
transmission of signals through the flexible cable 206.
Furthermore, by the mounting of the recording head
20 unit 105 on the carriage 205, the connector of the
carriage 205 and the connector of the recording head
unit 105 are electrically contacted with each other
for signal transmission. With such a structure, the
signals can be transmitted between the control circuit
25 300 of the main assembly side and the respective ink

containers 1. Thus, the control circuit 300 can

perform the control for turn-on and -off of LED in



time. The information represents the ink remaining 10 anount with
hi gh accuracy since the information is provided wth the aid of the
prism too. Also, it is possible to use it to discrimnate whether
the mounted ink container is a fresh one, or used and then renounted
one. 15A LED driver 103C functions to apply a power source voltage to
the LED 101 to cause it to emt light whéd the signal supplied from
the 1/Ocontrol circuit 103Ais at a high level. Therefore, when the
signal supplied fromthe I/O control circuit 103Ais 20 at a high

l'evel, the LEDa%%%rﬁ%riéé" v;i% Q ésggéj_en@é'%lw&n wtilﬁ. E{sgaééc%i;béaé a

| ow | evel, the IS 1nthe o state. ure IS a

circuit diagragepéifafigh fiiz@%oa?ﬁﬁatfoﬁfwim Fadagler 36e- Oh@ﬂél £ .32.
This nodified 25 exanple is different fromthe exanple of Figure 21

in the structure for gppl gbhgréherpomd ejeutionyodt g redotaihgD
101, nore particularly, the voltage source 82 voltage is supplied
fromthe VDD vbe&adgel@Fr dd3¥at (166H pndvl el iissicaertihd eubstrate 100
of the ink container. Odinarily, the controller 103 is built in a

sem conduct®r SiBilanie, thuakah thei Slexidr cablige 296cokhect i ng

contact on the sem conductor, substrate s only for the LED connecting
cont act . ReducFPBﬂeEﬁ°¥ the carriage 205, thie connector of the

recording head unit with the signal connection between
the driving circuit and so on provided in the
recording head, and the control circuit 300 in the
10 main assembly side. Thus, the control circuit 300
contrels the ink ejections and so on for the
'~ respective recording heads,
The first light receiving portion 210 disposed
adjacent one of the end portions of the movement range
15 of the carriage 205 receives light f£rom the LED 101 of
the ink container 1, and a signal indicative of the
event is supplied to the control circuit 300. The
control circuit 300, as will be described hereinafter,
responds to the signal to discriminate the position of
20 the ink contalner 1 in the carriage 205. In addition,
an encoder scale 209 is provided along the movement
path of the carriage 205, and the carriage 205 is
correspondingly provided with an encoder sensor 211.
The detection signal of the sensor is supplied to the
25 control circuit 300 through the flexible cable 206, by

which the movement position of the carriage 205 is

obtained. The position information is used for the



nunber of the connecting contacts is significantly influential to the
area occupi ed by the sem conductor substrate, and in this sense, the
nodi fi ed exanple in io addition advantageous in terns of cost

reducti on of the sem conductor substrate. Figure 34 is a
timng chart illustrating the data witin g&and readi ng operations to
and fromthe nenory array 103B of the subsStrate. 15Figure 35 is a

timng chart illustrating actuation, deactuation of LED 101.
As shown in Figure 34, in the wwiting in the nenory array 103B, start

code plus col Oieisgéefmiﬁbommgr tlea@odgectls asmiaede, dataisode,
are supplied in 20 the order named fromthe control circuit 300 in

the mai n assenakgdasallsot fsoupightheradigaaioh i prodsEA in( WhdgohetBd) to
the 1/O control circuit 103A in the controller 103 of the ink

contai ner 1 inpeghthonaisfn vike Hinkheontedress gaeg datlectide ¥haFR code
signal in 25 the start code plus color information indicates the

begi ni ng of theiddr P@sdﬁﬁicﬂféefbé'ie&'eéﬂ"éﬁ&% 11&n"o°‘%i’rﬁ“'€61°6‘r withor mat i on

I ffect t denti f art I k.cont
ahich the séri E49BFeq36s 54”5{# TioBF FRPER o reteREna cr ot i
the i nk i ncl udes ot guly, 408 % Me GellonbBEnbd ofsoéh%r but al s such

I nk having dif I es.
predetermined position in the movement range of the

carriage 205, includes a light emitting element and a
light receiving element, and it functions to output to
10 the control circuit 300 a signal relating to an ink
remaining amount of each of the ink container 1
carried on the carriage 205. The control circuit 300
can detect the ink remaining amount on the basis of
the signal.
15
5.2 Connecting Portion (Figure 31 - Figure 35):

Figure 31 shows a structure of signal line
wiring for signal transmission between the ink
container 1 and the flexible cable 206 of the ink jet

20 printer in terms of the substrate 100 of the ink
container 1.

As shown in Figure 31, the signal line wiring
for the ink container 1 comprises four signal lines in
this embodiment, each of them is common for all of

25 four ink containers 1 (bus connection). The signal
line wiring for the ink containers 1 include four

signal lines, namely, a voltage source signal line VDD



5As shown in the Figure, the color information has a code
corresponding to each colors of the ink, K C, Mand Y. The I/0
control circuit 103A conpares the color information indicated by the
code with the color information stored in the nmenory array 103B of
the ink 1o container per se. Only if they are the sane, the
subsequent data are taken in, and if not,’%he subsequent data are

i gnored. By doing so, even mhen the data signal is supplied commonly
to all of the ink containers fromthe main assenbly side through the

15 comon si gnale1ldtA8gDAd A iedrid) Pow@s 8uspiyt HEch s G ahner to

whi ch the data are concerned can be correctly |dent|f|ed since the
data i ncl ude th®etaltabni 6f od ngtoup ofaddntheorf elemente fpixocessi ng on
the basis of the subsequent data, such as the witing, 20 readi ng of
t he subsequent edfftegtiagt baghbremidedonuaectnablion hef LR IERN 16 in
effected only to the identified ink container (that is, only to the
ri ght ink cont dihfedpk genhairer 2 qrevay sdend %FbT!%L @‘Iﬁgne‘ﬂ spignpali s
enough for all of the four ink containers to wit Fe data 25 in, to

act uat e t he SLEB i8%d PASAJESE { SRR YRS EEBtrPﬁu§19%%%c ted Aagdd red
b f th .| di | d t,0od,

Do dat o o i Yuxe' PERar{Ro Mo a ok BREkR o BT fﬁ%&l&%ﬁﬁﬁ? of

the ink containgls. ,ee ogetlaésL g"%\l'fg'oﬁegﬂ ecg’ntréfeci(i%ﬁrtobaﬂpdes

of this enbodi nent inclu or actuation s

deact uation of drfee al BRoWRI s0gnai |1k ¢ercthBedebe! eithalhes, and READ
and WRI TE codes for reading out of the nenory array and witing

therein. In thembodiment, four signal lines are employed, but the
10 present invention is not limited to this case. For
example, the ground signal may be supplied through
_mm"”___;ﬂéther ét&&éEﬁEé;"Aﬁd in sﬁch a case, _the 11ne_éﬁﬁ"““_"_-m“_m
can be omitted in the above-described structure. On
the other hand, the line CLK and the line DATA may be
15 made one common line.

Each of the substrates 100 of the ink
containers 1 has a controller 103 which is responsive
to the signal supplied through the four signal lines,
and a LED 101 actuatable in response to the output of

20 the controller 103.

Figure 32 is a detailed circuit diagram of the
substrate having such a controller or the like. As
shown in the Figure, the controllexr 103 comprises an
I/0 control circuit (I/0- CTRL) 103A, a memory array

.25 103B and a LED driver 103C. The I/O control circuit

103A is responsive to control data fed through the

flexible cable 206 from the control circuit 300 of the



witing operation, the WRITE code follows the color information code

for identifying the ink container. io The next code, i.e., the
address code indicates an address in the nenory array in which the
data are to be witten in, and the |last code, i.e., the data code

indicates the content of information to bg witten in. The content

i ndi cated by the control code is 15 not Iimted to the exanple
descri bed above, and, for exanple, control codes for verification
command and/ or continuous readi ng conmand nmay be added. For
the readi ng opmaati aasemhly sskdethyr eontrohethitdisplpyaldriiyingecEane
as in the case of the witing 20 operation. The code of the start
code plus col othenEBPndP1 onthe wriddmah 9Lt Re | 353 ot the Tepetyt 103A

f all of the ink i L..simlarly t th iti
O obi 1 O he [aIKaGOThARNELE, sk TABLY, L8 LhE 858 OhnNfoMer) ! no
110 control ciceull, 1038 pf 25 Lle ddth 6@NLAI BrdiRiilIGyhe Same
col or i nformation. at is different is that. e read data are

outputted |9 SYREREOALAY Wedd 14 SIG @ bRErl indssidedy (13th 85

clock in Figure ) after the address is designated by the address

code. Thus, thanlFbSne@Nbh0bE Cthe Uik Hodhaghéert Suciwnid Anfliogmateuant
interference of the read data with another input signal even though

the data 5 sigmellatanpatéstiné inle rnenaindngaameunst aire Whenrakt ed to the
common (one) data signal |ine. As shown in Figure 35 wth
respect to thecastaanpon thereeler smfoamagtine efatheakotherein,

(turning-off) of the LED 101, the data signal of the |lo start code
plus col or inf@PﬁaﬂPoﬁdpét?P?stméﬁﬂﬁaqﬁ9rﬁﬂ8 LPEPEBREI D M @5t 2103A

through th%OSI %% JE g% EﬁgAink container, production lot number or

the like. The color information is written in a
predetermined address of the memory array 103B
corresponding to the color of the ink stored in the
ink container. For example, the color information 1s

15 used as ink container discrimination information
(individual information)which will be described
hereinafter in conjunction with Figures 34 and 35 to
jidentify the ink container when the data is written in
the memory array 103B and is read out therefrom, or

20 when the actuatlon and deactuation of the LED 101 is
controlled for the particular ink container. The data
written in the memory array 103B or read out of it
include, for example, the data indicative of the ink
remaining amount. The ink container of this embcdiment,

25 as described hereinbefore, is provided in the bottom
portion with a prism, and when the remaining amount of

the ink becomes small, the event can be optically



fromthe main assenbly side, simlarly to the foregoing. As described
herei nbef ore, the right ink container is identified on the basis of
the color 15 information, and the actuati on and deactuation of the
LED 101 by the control code fed subsequently, are effected only for
the identified ink container. The control codes for the actuation and
the deactuation, as described hereinbef de in conjunction with
Figure 20 34, include one of ON code and OFF code which are effective
to actuate and deactuate the LED 101, respectively. Nanely, when the
control code igdteates KN mddis bFOthenprDém Ci TaUAEA1OS4N Otd ik ,an ON
signal to the LED driver 103C, as described hereinbef ore in 25
conj unction w theFocguteoB3indwltoG0pubLfstiate émbaiimentucuahys the
mai nt ai ned thereafter. On the contrary, when the control code
i ndi cat es OFF, nuhber/f ceifggigionsggori eath ol 0d® Gecerddngnheris stmynal
to the LED driver 103C, and the output state is continuously
mai nt ai ned theFBﬁfP@FlsT%%'@%%&ﬁchgﬁpnﬁaF%r The §€Wﬁé9+%ﬁ1%ﬂ°unt
deact uati on_of s after 7th _clock of the 5 or
cach of t o dat RESFIREIET SHOGAHSFeR: gt ERs giencty ‘akad; To3Rcof e o
of this Figure e si{.data
cokBEsBbind 'Shl Wontathat Nehp i (iRl RSl

signal designates Is 10 of
the black ink Keg@nbatney AoiWyt 6680c1) mehidaRy a'!rBﬁyCQb% d#gQgmation
of the second data signal indicates nagenta ink and the control
code i ndi cat es taet infoomatord dfhahefl ank, rédﬂﬁﬂ.ﬁl@; Hhbuoft tihereak M
container is switched on while the LED 101 of the ink 15 K contai ner
is kept in ON &timee. Thve icdormelticundeepresdnd st thedidkt semd g neans
instruction of deactuation, and only the LED 101 of the ink K

contai ner A8 J8EEHDAt WHth HINACHUIRCEeSikgRrEie JREOmIRLiAB L8 egoi ng

provided with the aid of the prism, too. Also, it is

90531ble to use it to discriminate whether the mounted
ink container is a fresh one, or used and then
remounted one.

15 A LED driver 103C functions to apply a power
source voltage to the LED 101 to cause it to emit
light when the signal supplied from the I/0 control
c¢ircuit 103A is at a high level. Therefore, when the
signal supplied from the I/O control circuit 103A is

20 at a high level, the LED 101 is in the on-state, and
when the signal is at a low level, the LED 101 is in
the off-state.

Figure 33 is a circuit diagram of a modified
example of the substrate of Figure 32. This modified

25 example is different from the example of Figure 21 in
the structure for applying the power source voltage to

the LED 101, more particularly, the voltage source



20 description, the flickering control of the LED is acconplished by
the control circuit 300 of the main assenbly side sending repeated
actuati on and deactuation control codes alternately for the
identified ink container. The cyclic period of the 25 flickering can
be determ ned by selecting the cyclic period of the alternating
control codes. 87 5.3 Control Process (ﬁ?gure 36 - Figure 31):
Figure 36 is a flow chart illustrating control processes relating the
nount i ng and denounting of the 5 ink container according to the
enbodi ment of {BEtRgESENtsupplaRd Epomatite PEDT iveilltaigey setiows t he
actuation and deactuation control for the LED 101 of each of the ink
cont ai ner 1 bypahternmrotideid dnistd800hermwbsiathtien 108e ofinthe adwlenbl vy
side. 10The process shown in Figure 36 starts in response to the user
openi ng the narentateen| y Orddnarbly t Hdgpraoataplliex WP chs ikpiddt dét ed
by a predeterm ned sensor. \Wen_the grqcess Is started, the ink
container is nBuRtBYCORIRRNRTLMBFLEG e opn& iy this example, the

5 connecting contact on the semiconductor substrate is
only for the LED connecting contact. Reduction of the
number of the connecting contacts is significantly
influential to the area occupied by the semiconductor
substrate, and in this sense, the modified example in

10 addition advantageous in terms of cost reduction of
the semiconductor substrate.

Figure 34 is a timing chart illustrating the
data writing and reading operations to and from the
memory array l103B of the substrate.

15 Figure 35 is a timing chart illustrating
actuation, deactuation of LED 101,

As shown in Figure 34, in the writing in the
memory array l03B, start code plus color information,
control code, address code, data code, are supplied in

20 the order named from the control circuit 300 in the
main assembly side through the signal line DATA
(Figure 31) to the I/0O control circuit 103A in the
controller 103 of the ink container 1 in synchronism
with the clock signal CLK. The start code signal in

25 the start code plus color information indicates the
begining of the series of the data signals, and the

color information signal is effective to ldentify the



15Figure 37 is a flow chart of a nounting and denounti ng process of
the ink container. As shown in the Figure, in the nounting or
denounti ng process, the carriage 205 noves at step 5201, and the
information of the state of ink container (individual information 20
thereof) carried on the carriage 205 is obtained. The information of
the state to be obtained here is an ink r&mai ni ng anount or the |ike
which is read out of the nmenory array 103B together with the nunber
of the ink container. In step 5202, the discrimnation is made as 25

t o whet her the h t ¥C
WIS Bﬁﬁgie%@%% % Ct'%‘iﬁe& fhidk GRNtAINRS H%g

posi tion havin |n conjunction with Flgure not .
88 | f s1§8al ekl trdfatidee tdi, s drE NateORol Srabf | fﬁ@tiﬁl& step
5203 is executed for ink container nounting confirmation control.
Figure 38 is aihtbwdedhaidt W el ¥, dHt aCl off Nthed 1TkeNtbNgr but
confirmation control. First, in step 5301, a paranmeter N indicative
of the nunber alsoheu¢MKinknnaﬁﬂmsrdéafﬁremtoden$ﬂiﬂa§nriage 205 is
set, and a flag F (k) for confirnmation of ht em ssion of the LED
correspondlﬁgly to t h@snShB¥R e ?hﬁa3#ﬂ@390ngﬁpn6?}°Ioiﬂﬁ?rmation

nitialized t hi s epbodi ment to 4 since the, nupber of
Lhe | ok cont ai Repoa; gS8e (qérresnan 3 $henadh SlqHe of Enbigar 8

are prepared, andythey ool 18! LAl eediRuaR Soahn. @f&e?»%e

vari abl e An of "t he e order
di scrimnati OncBQBrtbﬁfé%ﬂQﬂ a_t.'n@l‘if:a'tédsﬁ* #15%6 cbde %ﬁ@h‘ Bhété&lo'i?’oc”

the nmounting confirmation control is eff ed for the Ath i1nk
container. In QhEsre@Pié®lstdled Gantaet mdhdrfadhsy Noizdess1bRe atwk t he
contact 102 of the ink container 20 are contacted with each other by
t he user nmount cngtéaheer nexcad.ai OplytOf ey iaglet thessamen the t he

hol der 150 of the recordi ng head unit 105, by which the control
circuit 300 ofsphéeﬁﬁﬁhtaéiﬁﬁﬂﬂﬁp §ﬁ3@n a8, d@@%riﬁxﬂ?theﬁéﬁnbefore

—identifies—thre-ink contarnmer— T o T T T

subsequent data ége ignored By doing so, even when
the data signal is supplied commonly to all of the ink
containers from the main assembly side through the

15 common signal line DATA held in Figure 31, the ink
container to which the data are concerned can be
correctly identified since the data include the color
information, and therefore, the processing on the
basis of the subsequent data, such as the writing,

20 reading of the subsequent data, actuation, deactuation
of the LED, can be effected only to the identified ink
container (that is, only to the right ink container).
As a result, (ohe) common data signal line is enough
for all of the four ink containers to write the data

25 1in, to actuate the LED and tc deactuate the LED, thus
reducing the required number of the signal lines. As

will be readily understood, (one) common data signal



25 color information (individual information for the ink container),
and the color information stored in the nenory array 103B of the
identified container is 89 sequentially read out. The col or
information for the identification is not used for the already read
out one or ones. In this control process,gfihe discrimnation is also
made as to whether or not the 5 read color information is different
fromthe color information already read out after the start of this
process. In step S304, if the color information have been
able to read oddnet he enpegh|iwNrnspecitanenas Beermueben Ofetdft ifkom
the already read out piece or pieces of information, it is then

di scrim nat ed ©RRtalRRTE ont ai ner of the color information is mounted

the A-th k t O h ' t d.that. A-th
ok container s mot el iy kiSvra 1h” e Foh R Blatd Ke 1D
order of di SCf't@l@agpﬁea%eﬁfe#&%o6&@' ag. ﬁogéiéptfo&ewc%s@mhe
order indicativée of position of t cont ai ner

the A-th ink C%fdauasethatﬂaﬁcaf MHALES 61BR1 W1 LW erddarimeunt ed,
the flag F 20 (A) (the flag satisfying k= An anong the prepared flags

flag F (k), k=hereAhaftesetah® READ idnhdsWRpTE306deastfdleswrddiag out
her ei nbefore in conjunction with Figure 35, and the LED 101 of the
i nk cont ai ner bfhahengetihey carras Foddwrg téobothendox maflnokhes
switched on. Wen 25 it is discrimnated that ink container is not
mount ed, the flwitAngAppesateen ot WRITH §Pé9 EahhowsTHe® God-ost ep
S306, the variable An is ] . .
information code for identifying the ink container.

10 The next code, i.e., the address code indicates an
address in the memory array in which the data are to
be written in, and the last code, l1.e., the data code
indicates the content of information to be written in.

The content indicated by the control code is

15 not limited to the example described above, and, for
example, control codes for verification command and/or
continuous reading command may be added.

For the reading operation, the structure of the
data signal is the same as in the case of the writing

20 operation. The code of the start code plus color
information is taken by the I/0 control circuit 103A
of all of the imk containers, similarly to the case of
the writing operation, and the subsequent data signal
are taken in only by the I/0O control circuit 103A of

25 the ink container having the same coler information.

What is different is that. The read data are outputted

in synchronizm with rising of the first clock (13th



90 increnmented by 1, and in step 8307, the discrimnation is nmade as
to whether or not the variable An is larger than N set in the step
S301 (in this enbodinment, N= 4). If the variable An is not nore than
N, the process 5 subsequent to step 8303 is repeated. If it is
discrimnated as being larger than N, the nounting confirmation
control has been conpleted for all of fod® i nk containers. Then, in
step 8308, the discrimnation is nmade as to whether or not the main
i 0o assenbly cover 201 is in an open position on the basis of an

output of the geBsRrin Wifurdd @ 4jRiaktasSENd| JAGRER’ 1isS deBignstogesy
state, an abnormality state is returned to the processing routine of

Figure 37 in sthp 83dPess namid.heThus S thepdy® bohtiyltbatcuwberidss 15
cl osed the cover although one of sonme of the ink containers are not
mount ed or ar eefifecps opentzointradveTheintentfierencec ofs thperatdon i s
conpl eted. When, on the contrary, the main assenbly cover 201 is

di scrimnated 98tpevhbh Arather dreus: spamzbaeverp thpuoli $bei drkati on

' d to wheth t al f the f f F (k k=1 - 4

e HRSHAL cOheAia Dt ot R S ainetaE el hpniea, fo 7

S discrininat@ﬂetggﬁm@ﬁ {5§€? qﬁyg ?E ﬁgf £§E§ 101 is not sw tched
the s eB )

on, the process subsequen
As shown in Figure 35, with respect to the

actuation (turning-on} and the deactuation
(turning-off} of the LED 101, the data signal of the
10 start code plus color information is first sent to the

I/0 control circuit 103A through the signal line DATA

from the main asséﬁgif side{néimilarly fo the
foregoing. As described hereinbefore, the right ink
container is identified on the basis of the color

15 iInformation, and the actuation and deactuation of the
LED 101 by the control code fed subsequently, are
effected only for the identified ink container. The
control codes for the actuation and the deactuation,
as described hereinbefore in conjunction with Figure

20 34, include one of ON code and OFF code whilich are
effective to actuate and deactuate the LED 101,
respectively. Namely, when the control code indicates
ON, the I/0 control circuit 103A outputs an ON signal
to the LED driver 103C, as described hereinbefore in

25 conjunction with Figure 33, the output state is
continuously maintained thereafter. On the contrary,

when the control code indicates OFF, the I/0 control



25 8302 is repeated. Until the user nmount or correctly renmount the
i nk container or ink containers of which the LEDs 101 are not
switched on, the LED of the ink 91 container or containers is
swi tched on, and the process operation is repeated. When al |
of the LEDs are discrimnated as being switched on, a normal ending
operation is carried out 5 in step $310, %hd this process operation
is conpleted. Then, the process returns to the processing routine
shown in Figure 37. Figure 39 shows a state (a) in which all of the
i nk contai nerscareusr 1634 | utpury 6 arrcoiLgesl O WED, dghder
therefore, the LEDs are all 10 switched on, respectively.
Ref erri ng back 106CFi ghdetiy , owfier stladel hk comtimumersiypmatintgined
confirmation control (step $203) is executed in the above-described
manner, the di $berspfberon The petivadstiminghdidrether agnathan 1%
control is normally conpl eted, nanel et her or_not the ink
%HPF?O

. .\Wh
cont ai ners ar ed98P§ Rovht e LED ﬁpépiSZBﬁFe?f7?qu?¥ﬂﬁﬁnpﬁn§§eare
di i m nat ed bei |, .th i spl.ayi ng, devj Fi 4 d
i gure 1) b OrehpBRETFRE ST i 5 ake) iSRS sk’ pOFEGuE

exanpl e, 20 an%sin step 8205, a normal ending is executed at step
S206, and the opéeration returns to the exanple shown in Figure 36.
When the abnor mal ity mMRi@xhfpdhS6E i HiiRtIaGurehetdbspl ok ngk devi ce
in the operating portion 213 iIs Plickered orange, for exanple, In
step 25 8207, amgt chatabner maidy tdilegtieseadste£dsiyial and t hen,
the operation returns the processing routine shown in Figure 36. \Wen
the printer isdesigeated wstfiirst identified, and then, the LED 101

10 of the black ink K container is switched on. Then, the
“color information of the second data signal indicates
magenta ink M, and the control code indicates
actuation, and therefore, the LED 101 of the ink M
container is switched on while the LED 101 of the ink

15 K container is kept in ON state. The control code of
the third data signal means instruction of deactuation,
and only the LED 101 of the ink K container is
deactuated.

LED As will be understood from the foregoing

20 description, the flickering control of the LED is
accomplished by the control circuit 300 of the main
assembly side sending repeated actuation and
deactuation contreol codes alternately for the
identified ink container. The cyclic period of the

25 flickering can be determined by selecting the cyclic

period of the alternating control codes.



92 a host PC which controls the printer, the nounting abnormality
display is also effected on the display of the PC sinultaneously. In
Figure 36, when the ink container seating 5 process of step S101 is
conpleted, the discrimnation is made as to whet her or not the
nounting or denmounting process is properly conpleted in step S102. |f
the abnormality is discrimnated, the pr&%ess operation waits for the
user to open the main assenbly io cover 201, and in response to the
openi ng of the cover 201, the process of the step S101 is started, so
that process described in conjunction with Figure 37 is repeated.
When the proper nounting or denounting process 15 is discrimnated in
step 5102, thes5psoc@sroiPreckeEs (Reguser3d 6 @igueet Be) i N assenbl y
cover 201 in step 5103, and the discrimnation is made as to whet her
or not the cover 201 Fsgutes¥d i andilowncbarp BiDustdsftimige coatupl of
the discrimnation is affirmative, the 20 operation proceeds to |ight
val i dation proREe3eies g aipg. the E‘%‘F%t%é‘ndi fief"ﬁénélbgl?fg B t he

mai n assenbly cover 201 is detected as “@yd& in Figure 39, the
carri age 205 nb@%SCQQFQ¥R?Ib8§FPFGﬁn9oF°IFEﬁne QA HERE oRE the LEDs
101 of the ink conta a 1 T | i ght

val i dati on proeéggent nten gg éégf-éﬁiﬁrlxmﬁgPHe @Ee not the

properly nDuntQQtﬁé%ion and deactuation control for the LED 101 of
each of the ink container 1 by the control circuit 300
provided in the main assembly side.
10 The process shown in Figure 36 starts in

response to the user opening the main assembly cover

of the printer 201 which is detected by a
predetermined sensor. When the process is started, the
ink container is mounted or demounted by step S5101.

15 Figure 37 is a flow chart of a mounting and
demounting process of the ink container. As shown in
the Figure, in the mounting or demounting process, the
carriage 205 moves at step S201, and the information
of the state of ink container (individual information

20 thereof) carried on the carriage 205 1s obtained. The
information of the state to be obtained here is an ink
remaining amount or the like which is read out of the
memory array 103B together with the number of the ink
container. In step 5202, the discrimination is made as

25 to whether the carriage 205 reaches the ink container
exchange position having been described in conjunction

with Figure 18 or not.



93 containers are nounted at the correct positions, respectively. In
this enbodi ment, the structures of the ink containers are not such
that configurations thereof are nade peculiar depending on the colors
of 5 the ink contained therein for the purpose of preventing the ink
containers from being nounted at wong pogitions. This is for the
simplicity of manufacturing of the ink container bodies. Therefore,
there is a possibility that ink containers are nounted 10 at wong
positions. The light validation process is effective to detect such
wrong nounting and toIfotheyrehultisef tife scolmhnatBynthés, the
efficiency and | ow cost of the ink container nmanufacturing are
acconpl i shed spfférmative notter fiAGSedst expakked HPm 5 0do FeRGALRET ons
of the ink containers different fron1e%ch ot her dependi ng on the

I

col ors of the MARRtiNg confimAlion@optralirates the |ight validation
- (d). . Fi 0..al i |y ght
process (a) - (d) Figuze 3§, '15' QUEE.3 c@%ﬁg&ﬁ“ﬁg&zg&e%{% i

val i dati on 20 process ure

40, th bl ' ' i 4 f I
e mova gﬁtﬁﬁgggag‘?ﬁ%ﬁﬁﬂn YoRktls1 MW r e thep siars]b,arw

side to the rif e Figure toward the first Iight
recei ving portip@Ragdfer eindieatife 27 €88t ahmieér dAGAE alnkt he

position for a yellow ink contai ner conmes opposed to the first |ight
recei ving porticoataifieracarghad dmorthecicaariagetd@s LHED s3], e@ndt be 94

flag F (k) for confirmation of light emission of the
LED correspondingly to the number of the ink container,

10 is initialized. In this embodiment, N is set to 4
since the number of the ink containers is 4 (K, C, M,
Y}. Then, four flags F (k), k=1 - 4 are prepared, and
they are all initialized to zero.

In step S$302, a variable An of the flag

15 relating to the order of mounting discrimination for
the ink container is set to "1", and in step S303, the
mounting confirmation control is effected for the Ath
ink container. In this control, the contact 152 of the
holder 150 and the contact 102 of the ink container

20 are contacted wilith each other by the user mounting the
ink container to the right position in the holder 150
of the recording head unit 105, by which the control
circuit 300 of the main assembly side, as described
hereinbefore, identifies the ink container by the

25 color information (individual information for the ink
container), and the color information stored in the

memory array 103B of the identified container is



yellow ink container is outputted in order to switch it on and to
keep the on-state for a predeterm ned tine duration, by the control
havi ng been described in conjunction with Figure 35. Wen the ink
container is 5 placed at the correct position, the first |ight
receiving portion 210 receives the light fromthe LED 101, so that
control circuit 300 discrinmnates that in% container |Y is nounted at
the correct position. While noving the carriage 205, as shown by (b)
10 in Figure 40, when the ink container placed at the position for a
magenta ink COnRfahBRE1SPIPScORPURA 1 8nd Noidy SheblrRlti68CALN fiih
portion 210, a signal for actuating the LED 101 of the magenta ink
container is ouldeuti€dcabiom i£hdtt vged Sofi tivé |3nrdddyt Reaaxaqpl e 15
shown in the Figure, the ink container 1IMis nounted at the correct
position, so tlhae birshesi giin tedei vongrebrgtaresal0thecei ves t he
light fromthe LED. As shown by (b) - (d) in Figure 40, the light is
em tted sequentigerymiphtien ckmigisegmade posteiwreidfer@r not the
discrimnation. In this Figure, all of the ink containers are nounted
at correct PosiTERENSOLER 1MeCTAHIOR S PLERCEGRR Al (b6t SPAEE 1C i s
erroneously noynted at.a position for. a nmagenta i.nk container. 1M as
Shown by (b) | AbEogIREian aTTerREera FuT aF Lehetie o AFnbRIAC
which is oppos%qoggs he first light receiving portion 210 is not
actuated, but the 1nk container 1M nounted at another position is

In step S304, if the color information have
been able to read out, the color information has been
10 different from the already read out piece or pieces of

information, it is then discriminated that ink

cohtainer of ££é coloxr infofmﬁéi;ﬁ_is msaﬁféﬁ_éé_the
A-th ink container. Otherwise, it is discriminated
that A-th ink container is not mounted. Here, the

15 "A-th" represents only the order of discrimination of
the ink container, does not represent the order
indicative of the mounted position of the ink
container. A When the A-th ink container is
discriminated as being correctly mounted, the flag F

20 (A) (the flag satisfying k= An among the prepared
flags flag F (k), k=1 - 4) is set to "1" in step 8305,
as described hereinbefore in conjunction with Figure
35, and the LED 101 of the ink container 1 having the
corresponding color information is switched on. When

25 it is discriminated that ink container is not mounted,
the flag F (A) 1s set to "0" in step S311.

Then, in step S306, the variable an is



95 switched on. As a result, the first light receiving portion 210
does not receive the light at the predetermned timng, so that
control circuit 300 discrimnates that nounting position has an ink S
contai ner other than the ink container 1M (right container). If a
magenta i nk container 114 is erroneously ;r(gunt ed at a position for a
cyan ink container 1C, as shown by (c) in Figure 41, the LED 101 of
the ink container 1M which is opposed to the 10 first light receiving
portion 210 is not actuated, but the ink container 1C nounted at
anot her positi Qadremewnitbahsg DN.and in step SBO71 hilse MBFariminaeibhght
val i dation process with the control circuit 300 descri bed above is 15
effective to idsenmafdg ehetonkhetimigremodr thakvanhaledvis isotl agrgant ed
at the correct position. If the nmounting position does not have the
correct ink corf@tndt sedudnedhenstep oS3¢helidbltdisoembRdinaRt ¢ ot af her
erroneously nounted there can be jdentified 20 by Seti}lfjenti al Is%

t

actuating the BEDIDS VARdaBLfePn it L HCEE FRRO Wt GO ce

In this enbodi nent, as described | njunction.w th Eigyre 31, the
wiring | ead® n SRSSRUERFARGS &h; S L Tebeated it ditr ?Lﬁg | ead

(so-called bus d%%c%;@@gtthgag;,béﬂ?gwgﬂg%& efah, SRANRIdSSigle 1S

si npl e. Conventli onal osition detection o i nk contai ners

i's not possibl &d#HiRha®@BADBoMtEbNhad bdeadompLepsdi figr O 1t E
present invention, the position detection of the ink containers with

t he recordi ng dadrcdnksicogtaihdrsomTheny Lthngtéea®Baass, rtheée possi bl e
by the providing, in the ink container, an information
discrimination is made as to whether or not the main

10 assembly cover 201 is in an open position on the basis
of an output of the sensor. When the main assembly
cover is in a closed state, an abnormality state is
returned to the processing routine of Figure 37 in
step S$312 since there is a possibility that user has

15 closed the cover although one of some of the ink
containers are not mounted or are not properly mounted.
Then, this process operation is completed.

When, on the contrary, the main assembly cover
201 is discriminated as being open in the step S308,

20 the discrimination 1s made as to whether or not all of
the four flags F (k), k=1 - 4 are "1", that is,
whether the LEDs 101 are all switched on or not. If it
is discriminated that at least one of the LEDs 101 is
not switched on, the process subsequent to the step

25 S302 1s repeated. Until the user mount or correctly

remount the ink container or ink containers of which

the LEDs 101 are not switched on, the LED of the ink



5 holding portion for storing individual information of the ink
container, a light emtting portion for emtting light to the |ight
receiving portion in the recording device, and a controller for
switching said emtting portion when a signal indicative of 10

i ndi vidual information supplied fromthe chordlng device is the sane
as the information stored in the information hol di ng portion.

Figure 42 is a flow chart illustrating a recordi ng process accordi ng
to the enbodi nent of the 15 present invention. In this process, the

i nk remai ni ng awataines 6r redntdimekredisnssieghddi@n, landt the process,
an amount of printing is determned fromthe printing data of the job
for which the propesagoperawian itsorepeatédcted, and the conparison is
made between the 20 determ ned anount and the remai ni ng anount of the
i nk container to checlhgReftédrofhthe dflishiatg AdBgrinivated facibedndor
not (confirmatio ess). In this process, the ink renaining anmount
's the anount JEtEERed %@ (IR, SPOCHE QPPN % FETBABRSOBY 55

t he countlng 2 the disc ion_is a

whet her t ety el FFRB PR arhiiie BAPFFES crdn it too PRty or
0L, 0N the b0l +hBe,ARAlid TULORGPERCESS: fécééyaﬂgnEBQGEH@t s

suff|C|ent the opération goes to the rlntlng In st and the

di spl ayi ng devishewal ihhei pes ad.NgFpgaté 03n Fhdwss aSSItlag@t esh aireen at
step 5404 (normal ending). On the other hand, if the result of the

di scri m nati onwhtichheldtep SH2Ankneiontiteésens Sie tagereaftlyhmounkedt he
di spl ayi ng device of the operating portion 213 is flickered orange in
the step 5405,agngornegtemeimﬁQns. and therefore, the LEDs are all

10 switched on, respectively.
Referring back to Figure 37, after the ink
~ container mounting confirmation control (step $203) is

executed in the above-described manner, the
discrimination is made as to whether or not the

15  control is normally completed, namely, whether or not
the ink containers are properly mounted, in step S5204.
If the mountings are discriminated as being normal,
the displaying device (Figure 14 and Figure 15} in the
operating portion 213 is lighted green, for example,

20 and in step S205, a normal ending is executed at step
5206, and the operation returns to the example shown
in Figure 36. When the abnormality mounting is
discriminated, the displaying device in the operating
portion 213 is flickered orange, for example, in step

25 5207, and the abnormality ending is carried out, and

then, the operation returns the processing routine

shown in Figure 36. When the printer is connected with



10 the LED 101 of the ink container 1 containing the insufficient
amount of the ink is flickered or switched on (abnornmal ending). Wen
the recording device is connected wwth a host PC which controls the
recordi ng device, the ink remai ni ng anount may be 15 di splayed on the
di splay of the PC, simultaneously. Figure 43 is a schematic
side view (a) and a schematic front viemf?b) of an ink contai ner
according to a further enbodi nent of the present invention, wherein
the first enbodinment is nodified by placing 20 the substrate and the
| i ght em ttingapRost oPC athib foonemblposhéi printer, the mohntihgs

enbodi nent, substrates 100 - 2 each having a light emtting portion
101 such as a hBbermsapiuyidicplay tiscalep @bf¢dimd on ithke dbapdanerf
front 25 side. Thus, in this enbodinment, the emtting portion 101

functi ons al sothe PResmgkianequsdri-on of the foregoi ng enbodi nent.

Simlarly to the fore oing .
n Filgure 36, when the ink container seating

5 process of step S101 is completed, the discrimination
is made as to whether or not the mounting or
demounting process is properly completed in step S102.
If the abnormality is discriminated, the process
operation waits for the user to open the main assembly

10 cover 201, and in response to the opening of the cover
201, the process of the step S101 is started, so that
process described in conjunction with Figure 37 is
repeated.

When the proper mounting or demounting process

i5 is discriminated in step S102, the process waits for
the user to close the main assembly cover 201 in step
S103, and the discrimination is made as to whether or

not the cover 201 is closed or not in step 8104. 1If

the result of the discrimination is affirmative, the

20 operation proceeds to light wvalidation process of step
5105. In this case, if the closing of the main
assembly cover 201 is detected as shown by (b) in
Figure 39, the carriage 205 moves to the position for
light validation, and the LEDs 101 of the ink

25 containers are deactuated.

The light validation process is intended to

discriminate whether or not the properly mounted ink



98 enbodi nent, the substrate 100 is provided on an inclined surface
portion since doing so is preferable fromthe standpoint of satisfy
connection with the carriage side connector 152, the protection from
the ink, and the substrate 100 is connected with the substrate 100 -
2 or the light emtting portion 101 by wiring portionl59 - 2 so that
el ectric signal can be transmtted t her ebet ween. Designated by 311 is
a hole fornmed in a base portion of .a supporting nenber 3 to io
extend the wiring portionl59 - 2 along the ink container casing.

I n this enbodi geAtaibes die niolededtt thagcdqarddtomobAtibasact uat ed,
the light is directed toward the front side. A light receiving
portion 210 i sr&ébpdectipesky. allnathbsi ¢miodifmentr,edbevEhgutteards gift
which is directed to the right in the Figure adjacent an end of the
scanni ng rangetbe ink certiinprs Ar¢ Watnseel that icepd lburatisngh a
position, the [ight em ssion of the light emtting portion 101 is
control | ed, sotP%§?°§0aF%xﬁﬁQﬁrﬂ?QHéJPEed§P?Eﬂ¥%ﬂl tthien cphars of

predeterm ned information relating to the ink container 1 fromthe
content of ?hetﬂgc%%eﬁoﬂ%ﬁ?eaéo}ht%ﬁggfli gﬂf ﬂé%eﬁ‘*/ril??ﬁepé’ﬁi on. \Wen
the carriage i r; ROrf | i r
exanpl e, tge |?ﬁﬁﬁeéﬁf?ﬁsﬂggégﬁgor??%%9%6%h€2§§§%¥fggféﬁggg§ éﬁich
the user is NMDLRLRGSHOY1EDbEs I OTRes iberstt al Qfimphgbiepi o so that
predeterm ned information relating to the ink 99 container 1 can be

recogni zed by mhAu¥aeturing of tHe gumkecddtasnér IdEE.i CTReLEE bW
(a) and a schematic front view (b) of an ink container according to a
nodi fi ed enboditheemre b$ &i posslbd3lltyn thaksisk epdyoth inents, arkempughed
emtting portion 101 and the substratelO0 - 2 supporting it, are
provi ded oA%a BicKrendePefitirnoperhei higporvalddatira: praeesshids

container front _sid the operatin ortion 3M bejng the porti
rani pul at ed by SERECELEP . CoHES e AGo MERRS dounting’ and” tB hok 2y

the user of the event. By this, the efficlency and low

cost of the ink container manufacturing are

accomplished since it is not reguired to make the

15 configurations of the ink containers different from
each other depending on the colors of the ink.

Figure 40 illustrates the light validation
process (a) - (d4).

Figure 30 also illustrates the light validation

20 process (a) - (4d).

As shown by (a) in Figure 40, the movable
carriage 205 first starts moving from thé lefthand
side to the righthand side in the Figure toward the
first light receiving portion 210. When the ink

25 container placed at the position for a yellow ink

container comes opposed to the first light receiving

portion 210, a signal for actuating the LED 101 of the



10 advant ageous effects of this enbodi mrent are the sane as the

f oregoi ng enbodi nents. Wien the carriage is placed at the center
portion of the scanning range, for exanple, the light enitting
portion 101 is actuated, and therefore, the operating portion 3M of
15 the supporting nenber 3 is also iIIurriQ ted, so that user can
Intuitively understand the required mani pul ation, for exanple,
exchange of the ink container. The operating portion 3M may be
provided with a portion for transmtting or scattering a proper zo
amount of the |yegfowt Ankacohtabied risc @untplit@adoin tdwidr [Homswdted
state of the operating portion 3M Figure 45 is a schematic side view
of a nodified examm @ndf tbhkesp rithet wnesthtet fios @ nipoe etiminelide
substratel00 - 2 having the light emttin ortion 25 101 is disposed
on a front sideige tdw@a@éenatbﬁgtlmmnéﬁogwﬁéviwebwmﬁﬁqqrﬁ@%ﬁrﬁer
3. The substrate 100, the substratelOQ - 2 and the |ight em tti ng

100 portion 10FORRNCEARBCYLIED i YHPTER -0t WR9D T dgi goRspinsy 1s

formed in the hase rti of the .supparting nber_3 by, a wring
portionl59 Q 2 B%E dia;tg%{él\eoﬁ%rjf%%t 51’8"%66“% Bnggﬁn%n%élfs%wl é:or ding to

this exanpl e, %é&gﬁ%{@ﬁpt@g\{i‘&‘ﬁ aPEPUS il RSt $naS1 YR f::};lcg&’fﬁmb_e.‘liEﬁan

be provi ded. e structure shown 1 n Figure | gure

45, flexible prigyt, GbldatFEEALtAEY 8-dt8ed308YavbtsimilfstiRgaat e
100, the wiring portionl59 - 2 and the

ink container 1Y is mounted at the correct peosition.
While moving the carriage 205, as shown by (b)

i0 in Pigqure 40, when the ink container placed at the
position for a magenta ink container comes opposed to
the first light receiving portion 210, a signal for
actuating the LED 101 of the madenta ink container is
outputted to switch it on, similarly. In the example

15 shown in the Figure, the ink container 1M is mounted
at the correct position, so that first light receiving
portion 210 receives the light from the LED. As shown
by (b) - (d) in Figure 40, the light is emitted
sequentially, while changing the position of

20 discrimination. In this Figure, all of the ink
containers are mounted at correct positions.

On the contrary, if a cyan ink container 1C is
erroneously mounted at a position for a magenta ink
container 1M, as shown by (b} in Figure 41, the LED

25 101 of the ink container 1C which is opposed to the
first light recelving portion 210 is not actuated, but

the ink container 1M mounted at another position is



10 substratel00 - 2 may be one integral nenber. Wth the
structure of said Figure 43 - Figure 45, the ink container can be
nmounted on the nounting portion of the recording device wwth a sinple
and easy structure, and the positioning is assured, as with 15

Enbodi ment 1, and in addition, the disposition of the contact pad
descri bed above is effective to assure el¥®¥ctrical connection
establ i shnent without deteriorating the good operativity of the ink
contai ner nounting. Additionally, the display portion 20 for emtting
light to outsidgsl ksposed .0 t o) i f the
i nk cont ai ner, gﬁé%é?ga (tptﬁ'e glsdg ﬁgg}l%gptﬁ?e{ ;fti%%tl ggg%{:(]ﬂ%%%ir\gﬁg -
Figure 45 wherghptifg £10 tdddW i tde@Ri38drke SHIght RA ikh@n are
comon), by which the user visibility is inproved. 25 Therefore,
structure of theepetepminedvieniing) is® ehhectovierdlo qinewidesygari ous

i nprovenent. In the foregoing enbodinent, the liquid supply 101
systemis so-cdibedimbmaterioisats mountingpposwietai mamn aandukt of the
ink ejected out is substantially continuously supplied to the
printing head @PRRaiper aiches tWan thecdnkarertaingmmidbl{iyigbtinted to
the 5 recording head whjch reciRrocates in a main-scanning direction.
However, the pFRREALNPRVentifoR MEIGPHRI 1ohISPHG1BRE: A¥r 151 qui d supply

t wher ei n_the ink. cont aj i.s int |1y fixed to th
fecording head="ESBROW Fh RICH SR &< FoRPSFLOhe o th 78 1B%posi ti on

is not correct i Q§§g1r el ues no r | or,
or the order ofoé?g%éggg¥@bo or |nn gﬁeé??oﬁgagéyéﬁgqﬁgfeﬁpgf%§ﬁ1the
predetern ned gpdebsWihd idle ditidlined! 18e{RIERT &4 ebgRear €bNghe
quality. Wien the ink container integral 15 with the head is nounted
to or denopuwat edifsonlidlet reessidiing gevitdon 2be imlkndteakedateam bhe
recordi ng head m ght be deposited on the contact pad. This

possi bility shtbedibk cekbminen dowsingedast ommother position is

switched on.

In this manner, the light validaﬁion process

with the control circuit 300 described above is

15 effective to ldentify the ink container or ink
containers not mounted at the correct position. If the
mounting position does not have the correct ink
container mounted thereto, the color of the ink
container erroneously mounted there can be identified

2¢ by sequentially actuating the LEDs of the other three
color ink containers.

In this embodiment, as described in conjunction
with Figure 31, the wiring lead in the recording
device side is a common wiring lead (so-called bus

25 wiring lead), the wiring in the apparatus side is
simple. Conventlonally, the position detection of the

ink containers is not possible using common wiring



Figure 39 is a circuit diagramof a substrate 20 having a controller
and the |like, according to a further enbodi nent of the present

I nvention. As shown in this Figure, the controller 103 conprises an
/O control circuit (1/O CTRL) 103A and a LED driver 103C. The I/0O
control circuit 103A actuates the LED 25 01 in response to the
control data supplied fromthe control circuit 300 provided in the
mai n assenbly side through the flexible cable 206. 102 A LED
driver 103C functions to apply a power source voltage to the LED 101
to cause it toleailt |Aggierdihgntehthsippredendugpieationontheepdgidhion
control circuit 103A is at a high level. Therefore, when the 5 signa
suppl i ed from BREeFEDPR A ridle dhkcGPRtadRRrT wWidh Ahei FRCPEGARY t he

LED 101 is in the on-state, and when the signal js at | ow | evel ,
Che LED 101 | sOPFiPReUGHIY ik COPRPE ERGME mand is BPRFePERELFIDM
the first 10 enbodj ment in,that .th LS, NO rvided_a. a
103B. Even if ﬁegbﬁfgﬁ?%ﬁq%ﬂg'(éb gbgiﬁﬁ%r%ﬁR#ﬁ%%eIPogne%gﬁg¥é§t?éﬁngt

stored in the JBIRENGAEAY o Hor WeobRRlRh AL FRILIP L iedERbtLbR00e the

the ink container, a light emitting portion for
emitting light to the light receiving portion in the
recording device, and a controller for switching said
emitting portion when a signal indicative of
10 individual information supplied from the recording
device is the same as the information stored in the
information holding poxrtion,.
Figure 42 is a flow chart illustrating a
recording process according to the embodiment of the
15 present invention. In this process, the ink remaining
amount is first checked in step 5401. In this process,
an amount of printing is determined from the printing
data of the job for which the printing is going to be
effected, and the comparison is made between the
20 determined amount and the remaining amount of the ink
container to check whether the remaining amount is
sufficient or not (confirmation process). In this
process, the ink remaining amount is the amount
detected by the control circuit 300 on the basis of
25 the counting.
In step 5402, the discrimination is made as to

whether the remaining ink amount is sufficient to the



identified ink container can be actuated or deactuated. 15Referring
to Figure 47, this will be described. An I/O control circuit 103A of
the controller 103 of the ink container 1 receives start code plus
color information, control code is supplied with clock signal CLK,
fromthe main assenbly side control 20 cifcuit 300 through a signal

| i ne DATA (Figure 20). The 1/O control ciTtcuit 103A includes a
command di scrim nation portion 103D for recogni zing a conbi nati on of
the color information plus the control code as a command, for

det er mi ni ng acphuanting @r 2Awtdeaat thei basid dheheEBodfiveati®3C. 1K
The ink containers 1K, 1C, 1Mand |Y are provided with respective
control |l ers 10Breg¢sh. hdfethef vk eamounty 3 sc suifihdienscriha nati on
portions 103D, and the conmmands for controling the ON and OFF of the
LED, for the reRpEREiok %%F@ khecPF iRt ing dfy&tent §48RovAnd Nt gur e

47. Thus, the re ctjve command _discrimnation 5 Qrtl 1030 have
t he respectlve AL AR Y HRAISSVACEr Bt Eﬁ PROTH A POF I.OPO%;'%I:hsthl s

sense, and { he.} pf oLimllan, (o3 GIBALEH ' Akdddle RALAE) | Nt MRl on of
F ﬁro%%d c%

t he |nputted co arious oOperations are con for
exanpl e, the ”B‘cﬂe?sl%ﬁ“ﬂ)' Wl Qnkf i‘@éﬁl’csofoﬂﬁé *h‘i%c%h!ﬂn&@foﬁté‘fttrfé)de
the color information plus control code 000100 i ndicative of K-

for turning onst8s $4d2 ofndiR@tiedk acenbatags oiK.thenkiykt hensommnd

di scrim nation portion 103D of the ink container 1K accept it, so
that only the GESpbdying device of the operating portion 213 is

flickered orange in the step $405, and in step 5406,
10 the LED 101 of the ink container 1 containing the

Insufficient amount of the ink is flickered or

 switched on (abnormal ending). When the recording
device is connected with a host PC which controls the
recording device, the ink remaining amount may hbe

15 dispiayed on the display of the PC, simultanecusly.

Figure 43 is a schematic side view (a) and a
schematic front view (b) of an ink container according
to a further embodiment of the present invention,
wherein the first embodiment is modified by placing

20 the substrate and the light emitting portiomn at
different positions.

In this embodiment, substrates 100 - 2 each
having a light emitting portionm 101 such as a LED is
provided on the top portion of ink container front

25 side. Thus, in this embodiment, the emitting portion
101 functions also as the display portion of the

foregoing embodiment. Similarly to the foregoing



15 ink container 1K is switched on. In this enbodi ment, the
controllers 103 have to have structures which are different depending
on the colors, but are advantageous in that provision of the nenory
array 103B is not necessitated. zoThe command di scrim nation portion
1030, as shown in Figure 40, may have a fg4nction of discrimnating
not only the commands indicative of turning-on and -off of a
particul ar LED 101 but also a command ALL- ON or ALL- OFF indicative
of turning-on 25 and -off of the LEDs 101 of all of the ink

cont ai ners, andmbodtméyti_thﬁnﬂmhﬁtgaﬁsih@Pe#%xﬂﬂQWiﬂQﬁ’oéoFBr

controller 103 to output a reply signal As a further
al ternative, thécébhﬁgn%PF@ﬁHQMﬂoﬁélPﬁeS%%¢%rdQ#ﬁﬁnﬁﬂaﬁﬁoﬁr&ﬁﬁr?h%e

control code sent fron1the |n as i de_cont.rol ci.rcu 300 to
the ink contai f&PmM1t Hﬁys?ﬁﬁ c??%xﬁfﬁwﬁﬁQﬂfQﬁﬁﬂ? ﬁéﬁ £%8Ior

i nformation (individual t e n her
wor ds, the inp&??géaggn%%%d S conver?gé gfh%g%%esghg 511n%fcﬁln e
controller 103 ﬁndaﬁaetﬂélwoswﬁ\ebdq@oaﬁs Aobiitdl e fyatthe tpanver sion

i s conpared mntﬁ fhe predeterm ned value stored in the 20 nenory

array 103B or ish@seearandocliscr igh Akl 0NgRErémit 3B Rortien, 1andbpnl y
when the result of the conparison corresponds to the predeterm ned

rel ation, the WEDihg pottidrelbor- deaot thatdeldstmid aiignel can be
alternative, the signal sent from15 the main assenbly side is
converted or prtoesspétted thrrehmivesn|. erPaignated biie Halseashoted in

the nmenory arr%y 103B or the command control portion 103D is _also
ormed in a base portion of a supporting member 3 to

10 extend the wiring portionls59 - 2 along the ink
container casing.

In this embodiment, when the light emitting
portion 101 is actuated, the light is directed toward
the front side. A light receiving portion 210 is

15 disposed at a position for receiving the light which
is directed to the right in the Figure adjacent an end
of the scanning range of the carriage, and when the
carriage faces such a position, the light emission of
the light emitting portion 101 is controlled, so that

20 recording deviece side can obtain the predetermined
information relating to the ink container 1 from the
content of the received light by the light receiving
portion. When the carriage is at the center portion of
the scanning range, for example, the light emitting

25 portion 101 is controlled, by which the user is more
easily able to see the state of lightening so that

predetermined information relating to the ink



converted or processed in the controller 103. The converted ones are
conpared, and only when the result 20 of the conparison corresponds
to the predetermned relation, the LED is actuated or deactuated. 6.
Q hers: 25In the foregoing enbodi nents, the description has been nade
with the ink containers containing yellow ink, magenta ink, cyan ink
and bl ack ink. 105 However, the used col®r or color tone is not
limted to these exanples, and the nunber of the ink containers is
not limted to those of the exanples. In addition to such inks,
speci al col or icentalekras taglbe Trecaignizedkbyr el ivder.green ink, bl ue
ink or the like is usable. Wth the increase of the nunber of the ink
contai ners, the |iabi|Bigungf 4dhdsear sthewstimwidengier (ak amk a
container increases, and the visibility and/or nounting and
denounting pr op‘i&*‘@j}‘até—cd’éF@ﬂ ofkgved Wy ofpaphénk n%%fe@mg? wcerrgdingad

d t t t.effect th t
venti on 1 ner dBoasnodiriSd en%%ﬂ%rftﬁg’ ! BYGRER O hadnbEBRS descr i bed
Wit refergnog e g gt ruck ures.diselosed fSLeify 1d1 ha"the

confined to'the
substratel00 - 2 supportlng it, are provided on a bhack

side of the operating portion 3M at the ink container
front side, the operating portion 3M being the portion
manipulated by the user. The functions and
10 advantageous effects of this embodiment are the same
as the foregoing embodiments. When the carriage is
“placed at the center portion of the scanning range:_m_____"___
for example, the light emitting portion 101 is
actuated, and therefore, the operating portion 3M of
15  the supporting member 3 is also illuminated, so that
user can intuitively understand the required
manipulation, for example, exchange of the ink
container. The operating portion 3M may be provided
with a portion for transmititing or scattering a proper
20 amount of the light to facilitate recognition of the
illuminated state of the operating portion 3M.
Figure 45 is a schematic side view of a
meodified example of the structure. In this embodiment,
the substratel00 - Z having the light emitting portion
25 101 is disposed on a front side of the operating
portion 3M of the supporting member 3. The substrate

100, the substratel00 - 2 and the light emitting



15 application is intended to cover such nodifications or changes as
may come Wi thin the purpose of the inprovenents or the scope of the
followng clains. 106 dains 1. An ink container conprising: a
chanber containing ink; a light emtter positioned outside of the
chanber; a nmenory positioned outside of {Jae chanber and 'storing
contai ner discrimnation information that indicates a color of the
ink in the chanber; an electrical contact positioned outside of the
chanber; and a control circuit positioned outside of the chanber and

configured to pontioh 10k ddeyinonaectedr whtk ckhddh addwir dhrpughraat i on
I ncl udi ng col or
J hole 3H formed in the base portion of the supporting

member 3 by a wiring portionl59 - 2 extending along
the supporting member 3. According to this example,

5 the same advantageous effects as with‘Figure 44 can be
provided.

In the structure shown in Figure 43 - Figure 45,
flexible print cable (FPC) may be used, by which the
substrate 100, the wiring portionl59 - 2 and the

10 substratel00 - 2 may be one integral member.

With the structure of said Figure 43 - Figure
45, the ink container can be mounted on the mounting
portion of the recording device with a simple and easy
structure, and the positioning is assured, as with

15 Embodiment 1, and in addition, the disposition of the
contact pad described above is effective to assure
electrical connection establishment without
deteriorating the good operativity of the ink
container mounting. Additionally, the display portion

20 for emitting light to outside is disposed on the top
part of the front side of the ink container, namely,
the side having th latch lever (Figure 43 - Figure 45
wherein the emitting portion and display portion are
commern), by which the user visibility is improved.

25 Therefore, structure of the present invention is
effective to provide various improvement.

In the foregoing embodiment, the ligquid supply



information received via the electrical contact and the contai ner

di scrimnation information stored in the nenory. 2. An ink

contai ner according to Caim1l, wherein the control circuit is
configured to turn on the light emtter when the received control
informati on includes a turn-op code for tygrning on the light emtter,
if the received color information corresponds to the container

di scrimnation information. 3. An ink container according to
Claim 2, wherein the control circuit is configured to turn on the
light enmitter PHSEEBpbhsIO1aallied canrhivwowsduphly tiyeer vberedrl aml or
information is the sang as the cqntainer discrimnation_information.

4. An ink cont 8PRBRT R e gkt §lerketh 9ut viieribsteRdiadhYrol circuit
is configured to rn off the li.ght entter en the recejved control
i nfornation i nSPﬁ{i%gu%ust]Lﬁ r?—ucﬂﬂrllggdgof et?ﬁ%go#afihglhlgﬂ?e
emtter, if th egel I i 'ijlifgﬂ;r S.}0 e

cont ai ner di scrﬁls% ﬁﬁt%@%@ﬁfﬁ%&?ﬁ%@aﬁ : Arﬁﬁl%}%ggoﬁtbafﬁgr
according t® CratfrdinyedRl RHilkh ¢eBipPbcsidLUid & madA0EEGMN ALy L O
turn off the light emitter in response to the turn-off code, if the
recei ved col or dipéotimii OHowevehe GiedrepRSdnite 1608heioRIis

di scrimnation information. 6. An ink container according to
Caim1, whereapplheakbatrolarcithewi 11igsidosdpmiy ey sttemc onrhenéimhet her
to turn on the light emtter based on the received color infornmation
and the cont ai ke #nkceentainarodsi Antegnalin fixXeq e itheergeerding rol
information includes a turn-on code for turning on the |ight emtter.

107 7. An i AR28onEYieRe MiLBcERE: Ry T IE™i AHE6 PhGnBPRR H A %e contr ol

circuit is_confli tp turn on the light_emtier in_response to the
turn-on coé‘g, PPg§£§% ofsinno | Caré ng lfﬂ% T \}élccl’ g!agrr_ RFO¥Fat i on
is the sane asghbg f@fpanaﬂfuf%!oq@r?yoiehﬂu&%nﬁxngf ﬁaigék%@at! on

i nformation. 8. An ink container according to aim o, erein the

contTot—CiTcui bollsrCconti @jE@ddn® Huraisretdiee tei to@ tter—m— —— ———— ——
response to the turn-on code, if the received color information is
t he sane as t heredatarmbned icaatemiviahi dhe i rdsrnAtafodeteriBra’edi nk
cont ai ner according to Claim®6, wherein the control circuit is
configured to cempréinghmudleitt.o Whem Yid inke conghineni intggrwrised on
the received color informati on and the container discrimnation ‘
i nf or mati ok’ i Fithethecreabdis aRUrsed 1P oPFedenaiinted fge® Bheurn- of f
code for turni ngcoff the_li het gl it cont ai.ner
|

according to O ﬁirg,il_l%\h%erve_ Tt h ecgbtﬁ{(-r %)?alé%(?cﬁﬁpc\{']“ :@%5%?56?’_&% to
!t o ol BEUAE e g aARsenl b g SO 0,
color indicatedohy1bie: eI vl 2akbAl DR Wbrl M dRHERYbAN-
Figure 39 is a circuit diagram of a substrate
20 having a controller and the like, accerding to a
further embodiment of the present invention. As shown
in this Figure, the controller 103 comprisesgs an I1/0
control circuit (I/0- CTRL) 103A and a LED driver 103C.
The I/0 control circuit 103A actuates the LED
25 101 in response to the control data supplied from the

control circuit 300 provided in the main assembly side

through the flexible cable 2046.



11. An ink container according to Claim9, wherein the control
circuit is configured to turn off the light emtter in response to
the turn-off code, if the received color information is the sane as
t he contai ner discrimnation information. 12. An ink contai ner
according to Caim1l, wherein the control circuit is
configured to turn on the light emtter when the received control
information includes a turn-on code for turning on the light emtter,

i sorim mact o e orrd R B8R 183¢ "orgdTBaR> cb GoB R 7 HPOHaT cui ¢
i fi dt tu t t |
oot T nePe e Hadd g Il 185 L F MGG € RESHEE CONt O
emtter, if th& eem{eﬁ fﬁ%ogidﬂlor.e,%bmea' Bréf S fd M AT ohteol

cont ai ner di SCI’I nati on ormat1 on . An ink contai ner

according to CeairBultr Whekeid 4they GaRh 2bveil( CWiHerdeFogenf wBet ethd O
turn on the light emtter when the received control information

i ncl udes a sur Bignatodappbied ufrumdghen IY¥becbntyhdl ecdtdwert, lioBAaisol or

i ndi cated by the received color information is the sane as the col or
i ndi cated 108alby at hégbohewehertii JED ADAalbobni tieromtdt@te. and4. An
i nk container according to Caim 13, wherein the control circuit is

configured to ™ieR &he chenal ght ania doW JA¥ALY hEhe &l VOd déndPol

i nformation incl ude% %urn of f code for turning off the Iight
emitter, if a ¢8CoPEFREFEEEed by the received col or information is

the same as the col or gy %(%ﬂa‘o%ﬁimgnrchfsc d@éfk‘?{t ijlr_%ﬁ,r gﬁu:%]ai s

i nformation. 15. An contai ner according to any

4,5, 9, 1?10an<$m%aiwgﬁh’;ew thet Gﬂfgfé)|ischb‘iub£ob§d§@p@bﬂe%d§:fy
contlnuously mai ntai ning an on-state of the light emtter fromthe

time when the c@itayollo@Bl CBverd WENghenifhberhagidn eadlicar ihgsedabhot he
turn-on code until the control circuit turns off the light emtter
based on the tuior ekhmpdde. is nd6.streadiincsheamemsoraczorali .ngheo any

one of Clainms 1, 4, 9, 12 and to 14, further corrpr|5|hg0a substrate
posi ti oned out sitdke copteRBEEhGABERe Atentiidiiededthrt RER HEOY iqfhitheni t t er

i Spos Ede'oﬁcér e e RachiopoRFBLAEh TR (AT R ST, SRAPEUERRY
chanber, gi wher ei n tﬁgfﬁﬁﬁ %alf.1 %ag.%hea}l rs gse oaegc§gt§g(g

surface of the substrate S opp Surface: an
faces away from the chaibefo contkél emrbakt CORY 21 e 1R ¢8hELng1EP

Claim 16, further conprising a container body in which the chanber is
f ormed, 103 of the ink container 1 receives start code plus
color information, control code is supplied with clock
signal CLK, from the main assembly side control
20 ecircuit 300 through a signal line DATA (Figure 20).
The I/0 control circuit 103A includes a command
discrimination portion 103D for recognizing a
combination of the color information plus the control
code as a command, for determining actuation or
25 deactuation of the LED driver 103C. 1K The ink
containers 1K, 1C, 1M and 1Y are provided with

respective controllers 103 which have different



wherein the substrate is disposed on an outer surface of the

contai ner body so that the light emtter is between the substrate and
the outer surface. 18. An ink container according to Caim 16,
further conprising a container body in which the chanber is forned,
wherein an outer surface of the containefypody includes a recessed

portion, and wherein the substrate is positioned over the
recessed portion so that the light emtter is disposed in the
recessed portion. 19. An ink container according to Cl aim16,

wher ei n t he i nkogBandi dbscrininmiriogypegtions hd3ht andatheacpomangn of
light emtted fromthe light emtter travels away fromthe ink
cont ai ner w t h&8E ﬁﬁEEFﬂbgr%rg{Fgr?Nt REdcRERRY the IFR. ARTi hRe

cont ai ner accordin risi ;109 a latch

Claimlile, f
| ever elasticaFpﬁpggigYﬁEéﬁi?EﬁﬂPﬁﬁ%&%ﬁgrgfﬁgﬁhﬁﬁ 5PP"8n and an

i nk supply porgggp§€oﬁgg &h bgé&?g%%%é&%fvé %%ﬁggggtﬁggéfiék;%ﬁigg

wherein the su atfe’is incli'n ive tot om's

posi tion whichpbgtheh¥esssd headattlai RespOLEi0 AN JilRaink supply
port when the ink container is viewed in a direction perpendicular to

the bottom sidenformdtid {EKLEO InFoRREtIGEP!TH NhilO sehake 2Rd the
wherein the substrate is
information is compared with the color information of
the inputted command, various operations are
controlled. When, for example, the main assembly
10 transmits together with the start code the color
information plus control code 000100 indicative of
K- ON for turning on the LED of the ink container 1K, =
only the command discrimination portion 103D of the
ink container 1K accept it, so that only the LED of
15 ink container 1K is switched on. In this embodiment,
the controllers 103 have to have structures which are
different depending on the colors, but are
advantageous in that provision of the memory array
103B is not necessitated.
20 The command discrimination portion 103D, as
shown in Figure 40, may have a function of
discriminating not only the commands indicative of
turning-on and -off of a partiéular LED 101 but also a
command ALL- ON or ALL- OFF indicative of turning-on
25 and -off of the LEDs 101 of all of the ink containers,

and/or a CALL command causing a particular color

controller 103 to output a reply signal. -



di sposed between the | atching portion and the bottom side when the
ink container is viewed in a direction parallel to the bottom side.
22. An ink container according to any one of Clains 1, 4, 9, 12 and
to 14, further conprising: a substrate positioned outside of
t he chanber and provided with the |ight itter, the electrical
contact, the nenory and the control circuit; a latch |ever

el astically defornmable and having a latching portion; and an ink
supply port disposed at a bottom side of the ink container,

wherei n the substr at e Aissadfsptisex disterratitvee kthécbompmpbrimcimding
the ink supply port when the ink container is viewed in a direction
per pendi cul ar tbet beldotirdiorgiagdon2andnthekceminl wodeasedt dfFemt o
Claim 22, wherein the substrate is inclined relative to the bottom
side at a posi thenmain cassaidyt wdes FABRTTAY CFHERPITorOCokoake t HEK i nk

S I ort when the ink t ai [ ' d i di '
ngBe%chular FB“Fﬁgn%gt%gﬁgkghgsgel§ﬁ¥geﬁf¥d%gﬂgﬂ¥%{ﬁé&hgggﬁrding to
Claim 23, wh in th bst I i d, . i

O 2 b Ebst " pPURBLI Al BedbTRRIRSPENIBRA Ao hatel o
direction par %lsbﬁ'taiﬁewe TROLERAY SkGBas, Hre #NPutREACEOhAARE 1s
according to alm 24, wherein the substrate 1S disposed on an

inclined porti ggnbetyegnot rdapidse shdenandodttoIieerswost aahiathy
per pendi cul ar to the bottom si de. 26. An ink container according to

Claim 22, wher eahukhpreviddd iaala cestiatt of sthactomergisnatisve to t he
bottom side at a position which is between the |atching portion and
the i nk supplycpapargewlthethenlpredetarménedsvaleaestdnedaiai £Betion

per pendi cul ar to the bottom si de. .
10 memory array 103B or the command discrimination

portion 103D inner, and only when the result of the
comparison corresponds to the predetermined relation,
the LED is actuated or deactuated.
As a further alternative, the signal sent from
15 the main assembly side is converted or processed in
the controller 103, and the value stored in the memory
array 103B or the command control portion 103D is also
converted or processed in the controller 103. The
converted ones are compared, and only when the result
20 of the comparison corresponds to the predetermined

relation, the LED is actuated or deactuated.

6. Others:
25 In the foregoing embodiments, the description
has been made with the ink containers containing

yellow ink, magenta ink, cyan ink and black ink.



110 27. An ink container according to Caim26, wherein the

el ectrical contact is disposed between the |latching portion and the
bottom side when the ink container is viewed in a direction parall el
to the bottom side. 28. An ink container according to daiml,
wherein light emitted fromthe |ight emidser includes visible |ight.
29. An ink container according to aim1l, further conprising an

el ectrical power contact positioned out si de of the chanber and

fi dt t tt | t | .
A |k cont ai nEPVREEEY dFiG TRFOERLAFBE FRITh oo POt T RSk
supply the conf ?S?h%%‘?ﬂeﬁ’?%“"%%fd%@f SR nfif de A SART ORGP e
control i r oUl boh$agROES b afb A15AREAOLo HHALO S LSl b 130 |

timng of the Iight emtter based on the c signal supplied from
the clock signahacend@cte suchl irkd,i BKe60A1 dbdMr AGHKOISMIcRTak01 £ M
1, wherein the light emtter is an LED that emts visible light.
32. An ink sontaloeriskgcaret nnk,0 garegnongk pfbXdeaiink br 4he91ike aand
to 14, further conprising a substrate positioned outside of the
chanber and prugatéd. wikith Hael iighte@\'m' taferthet hambperoey, thédielrdont r ol
circuit and four contacts, wherein the four contacts are (i)
t he electrlcalCBBﬁ?éE?rs(l?Hee%¥§Q%§Rt§|@ﬁaPh?xﬁEQRQQQBﬁnﬂpﬁﬁFéﬂgtQﬁ
wth . a clock s | ectri cal

Mo ycéﬂt: a((‘i? ”)%néﬁf i ?%i%m%wreﬁseﬁ ity fl?m il g aeg{we:m
pover . and (1o g8 A1 SRS sneSro B LS SULAISE BEROLgI N 10

any one of C alns her nprising

substrate pesi thanefcpuhsisle Wirinde 168anhed @&%é&ﬁﬂgdg,@r\ehbhst hgo
light emtter and the electrical contact, wherein the I'ight emtter

i s di sposed onthati esfesti¥awss Diott hmespbsﬁxaﬁ eirfRait foac@nckenses. an
i nsi de of the ink container, and

mmr———-— ~While- the—inventlon—has—been described-with——"--- - —-—
reference to the structures disclosed herein, it is
not confined to the details set forth and this
15 application is intended to cover such modifications or
changes as may come within the purpose of the

improvements or the scope of the following claims.



wherein the electrical contact is disposed on a second surface of the
substrate that is opposite the first surface. 34. An ink container
according to Caim33, further conprising a contaiher body in which
the chanber is forned, wheriggn the substrate is disposed on
an outer surface of the container body so that the light emtter is
.between the substrate and the outer surface: 35. An ink container
according to Caimg33, further conprising a container body in which

t he chamber i-s fornafls wherein an outer surface of the

cont ai ner bddy i nAluigkscontaiesosapsing: on, and wherein the
substrate is positighigAbevesntaiiinegaRssed portion so that the |ight
sccording to O ai it GHfG rﬁ%ﬁﬁgﬂeﬁ%ﬁl&}ﬁw&@ﬁﬁen@%ﬁ‘ lqured co
that at |east a p@rmpmorafpthlgﬁﬂc@muﬁlé@ of thenchpmber ged %ﬁilﬂbéﬁmdlﬂer
travel s aliggrifrinatiohénformation thatdndisatdsoutojmss thg inkrinubb chamber;
champer. 37. An i BE ﬁ‘i@é‘l’rﬁcﬂ‘%nﬁﬁ ogitﬂ%u%cg(r)ﬂ ﬁé*b?ﬁndp Eh‘érhﬂ%f and

conprising: a Iatc

r .el astic
'atohi ng por i on: FUIE S megr Qg
the ink domoa‘jtr(drthe hght Lmlttm{:msed on ¢enisobinformatipg Ipohu(hngmgh)r

bet ween tifforinadtion Recaloed haad tled dldchcalntoierind ﬂ%ﬁ é?lﬁtﬁﬁ%brz Pe I nkd
contal ner r (0] e pottom SiI de.
So An it USUHHET Rl R BREREBRAUN L n g | i
|
2 An ink container according to Claim 1, whcercin the control circuit
is configured to turn on the light emitter when the received control
information includes a turn-on code for turning on the light emitter, if the
received color information corresponds to the container discrimination
information.

3. An ink container according to Claim 2, wherein the control circuit
is configured to turn on the light emitter in response to the turn-on codc, if
the received color information is the same as the container discrimination
information,

4. An ink container according to Claim 2, wherein the control circuit
is configured to turn off the light emitter when the received control
information includes a turn-oft code for furning off the light emitter, if the
received color information corcesponds to the container discrimination
information.

5. An ink container according to Claim 4, whercin the control circuit
is configured to turn off the light cmitter in response to the turn-off code, it
the received color information is the same as the container discrimination
information.

6. An ink container according to Claim 1, wherein the control circuit
is configured to control whether to turn on the light emitier based on the
received color information and the container discrimination information, if
the received control information includes a turn-on code for turning on the
light emitter.

e fetB g R0 Boufigwrest



a light emtter positioned outside of the chanber; a nmenory
posi ti oned outside of the chanber and storing container

di scrirmnation information that indicates a color of the ink .in the
chanber; an el ectrical contact positi@ped outside of the chanber; and
a control circuit positioned outside of the chanber and configured to
control the light emtter based on a control code for controlling the

light emitt d.cal or inf tion,. ived via the.electri .
cos et "ans one e ARk STARES i bev b SLGE bRl e
merory. 1S caafiganed ik teononithe light caritien gn responsetedBe twmeenicodehd a
ggm ; g: gdcﬂﬁﬂ;iﬂdibﬁte@lqg ﬂwe%séim} Eoldt infoithatidnh ﬁkhihe?:ifﬁﬂﬁ% ﬁg m {:gl'rdra; ge
(1) " e 1888 Ry hiicdnbihogt MFsc Rt BitoBRalinh, oy

di scrimnation information. 40. An ink container according to
Clai m 39, whikr ei nAnhiakaanttabler attdrdingaoi Claim 6omhiecgindlic contrel cireait

the |1 oNtis eBhuBired o 0k’ O 1RO Mol enGiRC? ih Teddifhck b InelufiRBR QREL (1)
t he col or infor alo 'S e sa 6{? the container discyimnatli

' nf or mat itBf.recebyed calos mfoRgATians g SeBIECT e PRI Gh AT R Gt

t he cont riofomatednt is configured to turn off the light emtter if (O
the control code is a turn-off code for turning off the light emtter

d (ii) th | . . ’ : e
st i m nar Do i AR Bﬁédﬁﬁﬁﬁﬁdélgﬁ?@ﬁiﬁl‘éﬁ@%igﬁ?ﬁggtff% cigehity,
@1, wher & fOpRigUEeshie spnEO] dhethpL e BH, Qﬁrtg‘?:l ight copitics ppsethen thgh
em tter irtedivedtdudorimformiationdend tha bentainer-dikérintidetian dnfdriaticg if
col or i nfyRp FRESIQBd IcontiA RS AFoh MeclBABS aitisi-off 864¢ For@irhBiY off the
I nformat i ?rh ;

liglit emitter,

10. An ink container according to Claim 9, wherein the control circuit
1is configured to tumn off the light emittcr in response to the turn-off code, ifa
color indicated by the rcceived color information is the same as the color
indicatcd by the container discrimination information.

11. An ink container according to Claim 9, wherein the control circuit
is configured to turn off the light emitter in response to thc turn-off code, if
the received color information is the same as the container discrimination
information.

12. An ink contaiver according to Claim 1,

wherein the control circuit is configurcd to turn on the light
emitter when the received control information includes a turn-on codc for
tuming on the light emitter, if the received color information is the same as
the container discrimination information, and

wherein the control circuit is configured to turn off the light
emitter when the received control information includes a turn-off code for
turning off the light cmitter, if the received color information is the same as
the container discrimination information.

13, An ink container according to Claim 1, wherein the control circuit
is configured to turn on the light emitter when the reccived control
information includes a turn-on code for turning on the light emitter, it a color
indicaled by the reccived color information is the same as the color indicated



43. An ink container according to Caim 38, wherein the control

circuit is configured to turn on the light emtter if (i) the control

code is a turn-on code for turning on the light emtter and (ii) a

color indicated by the color informatjgn is the sane as the col or

i ndi cated by the container discrimnation information. 44. An ink

contai ner according to Claim43, wherein the control circuit is
ter.if (i) the control code is a

fi t ff
fﬁpn'g?ﬁ%ﬂé" s O ql'ﬁﬁ”ml}lg{}ﬂglp %rllf'flaté tter and (ii) a color

I ndi cat ed by_the c_oI or information is the same as the color indicated
by the contginer disiik mmtne}mcmi@m i-Olhim 135whéreihrtke cont@lner

accor & NGt @utickahABared tq tur PO el EhiVed Sontrol
f L1 4 Ht Dé}f spbedontn
Sorn. glﬁrﬁlaé@rme#wnan ugé 0P M;)HP ?ﬁ Qﬁﬁﬂm fgﬁ {oraitber éf 2

i nf or mat i golor $ndicetcshing ﬂmredmveabnnhomfoﬂnsuon i$ et same iasfthe waidon,

and 1nd1c¥%ﬁ€ﬂ?iﬂl'§e%lﬁ8ﬁfe§"€hscﬁﬁﬁﬁﬁﬁﬁoﬂ sfepRfatiow, ed to turn of f the

light emtter the control code is a turn-off code for turning
off the light emtter and (ii) the color information s the same as

‘the contai nbY. di s& ikneentemarHusordinigole any one of Aplaimg 4 daildeiid 14,
accordi ngwh@r@lmth@@@nﬁfol @ﬁmumﬁlsékfa able oﬂénﬁtlﬂuéﬁsly\frheflﬂammg%.nctﬁmtsfd@d:

circuit b HRV A FRkRlRE ?19:0"1”3:1%1 hé ofith
ant em O ARG 'ﬁﬁ“&:” e '%’% ?E bep Clughe o tht Mph
1ione 2%%;%@@3 it e CHE S8 T CPREOhEHEW NGRS of g gkt
turns of femitéen haged orn I8 Bnndofficadebased on the turn-of f code.

16. An ink container according to any onc of Claims 1, 4, 9, 12 and to
14, further comprising a substrate positioned outside of the chamber and
prov1decl with the light emitter and the electrical contact,

~ wherein the Tight cmitter is disposed on a first surfacc of the
substrate that faccs toward the chamber, and wherein the electrical contact is
disposed on a second surfacc of the substrate that is opposite the first surface
and that taces away from the chamber,

17. An ink container according to Claim 16, further comprising a
container body in which the chamber is formed,
wherein the substratc is disposed on an outer surface of the

(- container body so that the light emitter is betwcen the substrate and the outer
' surface.
18. An ink container according to Claim 16, further comprising a

container body in which the chamber is formed,

wherein an outer surface of the container body includes a
recessed portion, and

wherein the substrate is positioned over the recessed portion o
that the light cmitter is disposed in the reccsscd portion.

19. An ink container according to Claim 16, wherein the ink containcr

is configured so that at lcast a portion of light emitted from the light emitter
travels away from the ink containcr without passing through the chamber.

20. An ink container according to Claim 16, further comprising:

RY/mk - 4. DN



47, An ink container according to any ofte of Clains 38, 41, 44 and to
45, further conprising a substrate positioned outside of the chanber
and provided with the light emtter and the electrical contact,
wherein the light enmitter is disposedgpen a first surface of the
substrate that faces toWard the chanmber, and wherein the electrical
contact is disposed on a second surface of the substrate that is

opposite the first surf d t hat om t he chapber.
48. An i nk cont ai nérlalidc SF hgﬁlﬂ&a@b’é{f&tﬁ %i‘r“’t‘%ﬁﬂﬁ‘%ﬁﬁ& gortion;
cont ai neranldody in which the chanber is for rred wherein the

substrate I's di SpanqkXupplly pUiedispHiddara Potlohf skENbAIRCIK A affer,
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( 22, An ink container according to any one of Claims 1,4,9, 12 and to
14, further comprising:
a substrate positioncd outside of the chamber and provided with
the light emitter, the clectrical contact, the memory and the control circuit;
a latch lever elastically deformable and having a latching portion;
and

~ an ink supply port disposed at a bottom side of the ink container,

wherein the substrate is disposed between the latching portion and
the ink supply port when the ink container is viewed in a dircction
perpendicular to the bottom side.

23, An ink container according to Claim 22, wherein the substratc is
inclined relative to the bottom side at a position which is between the
latching portion and the ink supply port when the ink container is viewed in a
¢ direction perpendicular to the bottom side.

24, An ink container according to Claim 23, wherein the substrate is
disposed between the latching portion and the bottom side when the ink
container is viewed in a direction parallel to the bottom sidc.

25. An ink container according to Claim 24, wherein the substrate is
disposcd on an inclined portion between the bottom side and a side
substantially perpendicular to the bottom side.

26, An ink container according to Claim 22, wherein the electrical
contact is inclined relative to the bottom side at a position which is between
the latching portion and the ink supply port when the ink container is viewed
in a direction perpendicular to the bottom side.



51. An ink container according to Claim47, further conprising: a

| atch | ever elastically deformable and having a | atching portion; and
an ink supply port disposed at a bottom side of the ink container,
wherein the substrate is inclined reljapive to the bottomside at a
position which is between the | atching portion and the ink supply
port when.the ink container is viewed in a direction perpendicular to
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bot t om sitfle ink EbhtaingBis Weweikirc aufiaictien paatieltothd bowom side. of
(Jahns 38, 41, 44 and to 45, further conprising; a substrate

posi ti oned ,Qutside of ,the chanber apd praoyj ded, wi { h t.he. |.i ght.
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a latch Ithedightlemsitterdncindes visibbdlightnd havi ng a | at ching portion;
and ’

29.  An ink container according to Claim 1, furthcr comprising an
elecirical power contact positioned outside of the chamber and configured to
supply the light emitter with electrical power.

30. An ink container according to Claim 29, further comprising a
clock signal contact positioned outside of the chamber and configured to
supply the control circuit with a clock signal,

wherein the control circuit is configured to control turn-on timing
and turn-off timing of the light emittcr based on the clock signal supplied
from the clock signal contact.

31. An ink container according to Claim 1, wherein the light emitter is
an LED that emits visible light.

32. An ink container according to any one of Claims 1, 4, 9, 12 and to
14, further comprising a substrate positioncd outside of the chamber and
provided with the light emittcr, the memory, the control circuit and four
contacts,

wherein the four contacts are (i) the electrical contact, (ii) a clock
signal contact configured to supply the control circuit with a clock signal,
(iii) an electrical power contact configured to supply the light emitter with
electrical power, and (1v) a ground contact,

33, An ink container according to any one of Claims 1, 4, 9, 12 and to
14, further comprising a substrate positioned outside of the chamber and
provided with the light emitter and the electrical contact,

wherein the light emitter is disposed on a first surface of the
substrate that faces toward an inside of the ink container, and

wherein the electrical contact is disposed on a second surface of
the substrate that is opposite the first surface.

34. An ink containcr according to Claim 33, further comprising a
container body in which the chamber is formed,



an ink supply port disposed at a bottom side of the ink container,
wherein the substrate is disposed between the | atching portion and
the ink supply port when the ink container is viewed in a direction
perpendi cul ar to the bottom side. 541 An ink container according to
Cl ai m 53, wherein the substrate is inclined relative to the
bottom side at a position which is between the | atching portion and

ber pendi cul ar t o, VISHBEL s fudtoe€ 8'0REESEd o, o BUEE e UAuBE (7
D o miaineePEr Sontiak Qb LEHE ETiGCRTS b R PHo ARG L DT

porti on amndfddee bottom side when the ink contal ner is viewed in a
direction parallel to the bottom si de 56. An ink contai ner

according tg. Caim55, wherein the tr te i osed on.an
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per pendi coimaineo body ibovhisth ﬂm@amb@m fanniedk cont ai ner according to
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| at chi ng port i on and the bottom si de when the 1 nk container i s viewed
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according (3901 o ARIBk apicE AeROHpitclaim 35, whbidifl tné Ak BbRiner
1 configured so 'that at Icast a portlon of light emitted from the hght emitter
travels away from the ink containcr without passing through the chamber.

37. An ink container according to Claim 33, further comprising:
a latch lever elastlcally dE-fOI'mdb.lL dﬂd havmg a latchmg portlon
and ' '
an ink supply port disposed at a bottom side of the ink container,
wherein the substrate is positioned between the latching portion
and the ink supply port when the ink containcr is viewed in a direction
perpendicular to the bottom side.

38.  Anink containcr comprising;
a chamber containing ink;
a light cmitter positioned outsidc of the chamber;
( a memory positioned outside of the chamber and storing container

discrimination information that indicates a color of the ink in the chamber;

an electrical contact positioned outside of the chamber; and

a control circuit positioned outside of the chamber and configured
to control the light emitter based on a control code for conirolling the light
emitter and color information received via the elcctrical contact and the
container discrimination information stored in the memory.

39, An ink container according to Claim 38, wherein the control
circuit is configured to turn on the light emitter if (i) the control code is a
turn-on code for turning on the light emitter and (ii) the color information
corresponds to the container discrimination information.

40, An ink container according to Claim 39, wherein the control



fromthe light emtter includes visible |ight. 60. An ink container
according to Caim38, further conprising an electrical power contact
positi.oned outside of the chanber and configured to supply the |ight
emtter with electrical power. 115 E . An ink container according
to Caim60, further conprising a clock™signal contact positioned
out side of the chanber and configured to supply the control circuit
wth a clock signal,, wherein the control circuit is
conf i gur e HICHIIdE FONdizvred fo dwrn prithg light emitter of (i) thercagtrol codieid ihght
em tter btswdonroubend @Hkhsiclat irfopplation ik theshife & AekesitgnrE
cont act . di&‘é%hnﬁétid?{iggeﬂhﬁiiﬂﬁf according to Claim 38, wherein the
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dight emtter 1s an emts visible |ight. 63. An ink
contai ner according to any one of Clains 38, 41, 44 and to 45,
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the cont r 6PTTESRRUA tokhercantaines idisgramanatiqn infpranatieinect ri cal  power
contact configured to supply the light emtter with electrical power,
and (iv) a gpound Hiaebntai ;{aﬁcﬁﬂ kn o di ng[t any
one of G@&gﬁg? A%% 4461%%‘1 ?ro_ ré& er, Q%gnéf éfgél%at% rfo,jte
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di sposed discAEnfinaibndnfdmesiof. t he substrate that faces toward an

i nside of the ink container, and wherein the el ectrical

contact is 'spos?‘d on a second surface of the substrate that is
opposite tHEfirs @y,'fq%mncr according to Claim 38, wherein the control

circuit is configured to turn on the light emitter if (i) the control code is a
‘turn-on code for turning on the light cmitter and (ii) a color indicated by the
color information. is the same as the color indicated by the container
discrimination information.

44, An ink container according to Claim 43, wherein the control
circuit is configured to turn off the light emitter if (i) the control code is a
turn-off code for turning off the light emitter and (i) a color indicated by the
color information is the same as the color indicated by the container
discrimination information.

45. An’ink container according to Claim 38,

wherein the control circuit is configured to turn on the light
emitter if (i) the control code is a turn-on code for turning on the li ght emittcr
and (ii) the color information is the same as the container discrimination
information, and

whercin the control circuit is configured to turn off the light
emitter, il (i) the control code is a turn-oft code for tarning off the light
emitter and (ii) the color information is the same as the container
discrimination information.

46. An ink container according to any one of Claims 41, 42, 44 and 45,
wherein the control circuit is capable of continuously maintaining an on-state
of the light emittcr from the time when the control circuit turns on the light
emittcr based on the turn-on codc until the control circuit turns off the light




65. An ink container according to Caim®64, further conprising a
cont ai ner body in which the chanber is formed, wherein the substrate
I s disposed on an outer surface of the container body so that the

‘light emtter is between the substratgsanti the outer surface. 66.
An ink container according to Caim®64, further conprising a
cont ai ner body in which the chanber is forned, wher ei n-an

outer surface of the caontainer, pody includes a recessed portion, and
‘wherein t patdemRasesk on %ﬁ@ﬁ&%ﬁ"over the recessed portion so that
the light emtter is disposed in the recessed portion. 116 67. An
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“cont ai nerthiessubistwezithiat isopposite the firsesyrénd and diattfacehawaytfrom thiede.
chamber. ‘

( 48, An ink container according to Claim 47, further comprising a
container body in which the chamber is formed,

wherein the substrate is disposed on an outer surface of the
container body so that the light cmitter is between the substrate and the outer
surtace.

49, An ink container according to Claim 47, further comprising a

container body in which the chamber is formed,

wherein an outer surface of the container body includes a
recessed portion, and

wherein the substrate is positioned over the recessed portion so
that the light emitter is disposed in the recessed portion.

50, An ink: container according to Claim 47, wherein the ink container
( is configured so that at least a portion of light emitted from the light cmitter
' travels away from the ink container without passing through the chamber,

51. An ink container according to Claim 47, further comprising:

a latch lever elastically deformable and having a latching portion;
and. :
an ink supply port disposed at a bottom side of the ink containcr,
wherein the substrate is inclincd relative to the bottom side at a
position which is between the latching portion and the ink supply port when
the ink container is viewed in a direction perpendicular to the bottom side.

- 52. An ink container according to Claim 51, wherein the substratc is
disposed between the latching portion and the bottom side when the ink
container is viewed in a direction parallel to the bottom side,



69. An ink container detachably nmountable to a nounting portion of an

ink jet printer including an apparatus contact provided in the

mounting portion and a |ight receptor configured to obtain l'i ght

reception information used for di scrifjignating properness of position

of the ink container nounted in the nounting portion, said ink

cont ai ner conpri si ng a menory configured to store discrimnation -
information.of th cont ai ner; a,contai ner COT ct electrically

connect abl @3-0 th na Ftaner Arcasdinglonneans @ I‘ﬁéﬂl’rﬁ oo g 44 andto
.portion; 4b5,)fugtheremmpiisiggporti on configured to enit light; a '
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enmerged f &gkﬁaﬁdlaﬂwt}ﬁrf%mﬂoﬁd@ortl on. 70. An ink container
accordi ngﬂ Claim 69, further conprising: a casing formng a chanber
configured to contain ink; an ink supply port conflgured to supply '
(ink in the ¥hanbeAntigkgentaincr accaeding tadeladmSnhe ink supply port is

provided in a firsvheeid deeswistidte is asdlivg:ddulstive o cixpberand side at a
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em tting comma cont ro em sSi on
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supply the light emitter with electrical power.




a container contact electrically connectable to an apparatus contact
provided in the nounting portion; a light emtting portion; a
controller configured to (a) receive, fromthe apparatus contact
through the container contact, controjjgata including a driving
command code for driving-the light emtting portion and including
i ndi vi dual information corresponding to the ink container, and (b)
control driying of, the light emtting portion, based on the
di scrimi natba i nsh il conlagney aeeording o Gianr Plamutheecomprisingial
i nf or gafj | clodkripnalecbntact pesitieaed rdsidenif i cﬂﬁhm%ra%ﬁﬁmﬁﬁg%&d to
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menory, ntai ner cont act, . “em’tting portion and the .
controller; and a W_S’fﬁ'"g § GEnHOMEHCY ﬁﬁ%@ﬂegéoﬂ@aérﬂ'/éum-gnttmmg
emtted fardiumeots gmingoifthe hight emitten based en thy diek sigial sipghednd
confi gur e&(,hpﬂgybﬁﬁ;ktgjgnme@mtﬁgg light toward a second surface of the
casi ng opposed to the Tirst surface. 78. An ink container according
to Caim77,_wherein the controller drives the |light emtting portion
when the i i dudn ink epmfaincrccoedingste Chinnd8cwheren thadight cmitter
cor r esponigsant hBIhéh:di eynits wigibld Hght.nf or nat i on. 79. An ink container
according to Claim77, wherein the light emtted fromthe |ight

remtting partion i,ncludes visible |ight. 80. An ink cqntainer’
accor di ng t@'d ai MUK Ghtaular aocarqing: WPFP&%@F%&% » 4t andgo
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chamber %Hl. gidred to co%t ain ink; an inE g’uﬂgpl ;ﬁ%ﬁﬁmﬁ%&{/%@g&?ﬁ] a
first surface ol the casing.and configured to supply ink in the
chanber to an ink¥ refi the Tonrrontagisaiigicadeetsical spatact, (ii) a clock
di scri m reighalnconthot camfigureds tot supplykthe conaiob eircuit witht:piloek sienilact
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63. An ink container according to Claim 64, turther comprising a
contatner body in which the chamber is formed,
wherein the substrate is disposed on an outer surface of the
containet body so that the light emitter is between the substrate and the outer
surfacc.

66. An ink container according to Claim 64, further comprising a
containcr body in which the chamber is formed,
whercin an outer surface of the container body includes a
recesscd portion, and
wherein the substrate is positioned over the rccessed portion so
that the light emitter is disposed in the recessed portion.




an inkjet head, of an ink jet printer, said ink container conprising:
a casing formng a chanber containing ink; an ink supply port
provided in a first surface of the casing and configured to supply
ink in the chanber to the inkjet headjj@ nenory storing polar

i nformati on corresponding to a color of the ink in the chanber; an

el ectrical contact electrically connectable to the main assenbly; a

light emtting portion; a controller, configured to_ (a). receive )
control dat 'ﬂi ncl Gl H\g“é‘?ﬂt@mqrrﬂf&ﬂ o 43?&314% gﬁewhﬁfﬁnégﬁié%l%mta—mer
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t oward aaﬁﬁ':l:ond surface of the casing opposed to the Tirst surface.
84. An ink ¢
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head, of m {HEidkeSupdly Pt wid thel il GRILMERSE vEQTRA IS h Wreciok@si Ng
formng a_gc e (;%t]é‘? L.nkxy_an i nk supply port provufe in a
first surRGJBgﬂa*&Jll‘fﬁre C %@wg%ﬂfigur ed to supply ink in the
(chanber to the inkjet head; a menory storing discrimnation
informatiorb®f thAniink carthhienreletacinbdy estiniable roaraGintdhe poEiieR Iy
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121 90. An ink container detachably nmountable to a nounting portion
of an ink jet printer having an ink jet head, said ink container
conpri-sing: a casing defining an ink containing chanber; a first
engagi ng portion engageable with a finst |[ocking portion provided in
the nounting portion, said first engagi hg portion being disposed on a
first side of said casing; a second engagi ng portion engageable with
a second | ogki ng Bor I on 'ﬁrOVi deddlén the nmounting portion; a
supporting fember 40P SOMIIRgT darerding én Clang 8, dyriher coowpriving 2
di sposed snbstratequowidsdiwitif t!ﬂsaiigll‘caﬂiﬂn'ﬂlgéﬁ?ﬁmﬂ, shoeBasdiher ésndcf ihst
e

si de, . sai m@ﬁ@geﬁhaqgc@gﬁ‘&%ﬁleﬂ astically ormabl e toward the sécond
side; alight eémtting portion; an electrical contact electrically

connectabl e_wi th an apparatus contact provided in the nmounting -
portion; an’2nf (ﬁw eantaIner a@cqrdmg' o CGlaion i7g furtiey camwrising: a casing
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light incident portion and which is closer to the second surface of the casing
than the light incident portion.

73, An ink container according to Claim 69, wherein the controller (2)
rcecives, through the container contact from the apparatus contact, control
data including the individual information and a light emittio g command code,
and (b) controls the light cmission of the light emitting portion based on the
individual information inctuded in the received control data and the
discrimination information.

74.  An ink container according to Claim 73, wherein the controller
causes the light emitting portion to emit the light when the individual
information included in the received control data corresponds to the
discrimination information.

75. An ink container according to Claim 69, wherein the light cinitted
from the light emitting portion includes visible light.

76.  An ink container according to Claim 69, wherein the light emitting
portion is an LED.

77. An ink container detachably mountablc to a mounting portion of an
ink jet printer, said ink containcr comprising: a casing forming a chamber
configured to contain ink; an ink supply port provided in a first surface of the
casing and configured to supply ink in the chamber to an ink jet head; a
memory configurcd to store discrimination information of the ink container;
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a container contact electrically connectable to an apparatus contact provided
in the mounting portion; a light emitting portion; a controller configured to
(a) reccive, from the apparatus contact through the container contact, control
data including a driving command code for driving the light emitting portion
and including individual information corresponding to the ink containcr, and
(b) control driving of the light emitting portion, bascd on the discrimination
information stored in the memory and the individual information included in
the received control data; a substrate provided at a ncighborhood of the first
surface and having the memory, the container contact, the li ght emitting
portion and the controller; and a light guide member configured to receive
light cmitted from the light emitting portion driven by the controllcr and
configured to guide the received light toward a second surface of the casing
opposed to the first surfacc.

78.  An ink container according to Claim 77, whercin the controller
drives the light emitting portion when the individual information included in

the control data corrcsponds to the discrimination information.

79.  An ink container according to Claim 77, whercin the light emitted
from the light emitting portion includes visible light.

80.  An ink container according to Claim 77, wherein the light cmitting
portion is an LED.

81. An ink container detachably mountable to a mountin g portion of an
ink jet printer, said ink container comprising: a casing forming a chamber
configured to contain ink; an ink supply port provided in a first surface of the
casing and configured to supply ink in the chamber to an ink jet head; a
memory configured to store discrimination information of the ink container;
a container contact electrically connectable to an apparatus contact provided
in the mounting portion; a lght emitting portion provided at a neighborhood
of the first surface; a controller configured to control light cmission of the
light emitting portion, based on the discrimination information stored in the
memory and individual information corresponding to the ink container
supplicd through the container contact from the apparatus contact; and a light
guide member configured to receive light cmitted from the light emitting
portion and contigured to guide the received light toward a sccond surface of
the casing opposed o the first surfacc.

82, An ink container according to Claim 81, wherein the light emitted
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from the light emitting portion includes visible Tight.

83. An ink container detachably mountable to a main assembly, having
an inkjet head, of an ink jet printer, said ink container comprising: a casing
torming a chamber containing ink; an ink supply port provided in a first
surface of the casing and configured to supply ink in the chamber to the
inkjet head; a memory storing color information corresponding to a color of
the ink in the chamber; an electrical contact electrically connectable to the
main assembly; a light emifting portion; a controller configured to (2) receive
control data including color information from the main assembly through the
clectrical contact, and (b) control light emission of the light cmitting portion

¢ based on the color information stored in the memory and the color

o information in the reccived control data when the reccived control data
includes a light emitting command code; and a light guide member
configured to reccive light emitted from the light emitting portion and
configured to guide the received light toward a second surface of the casing

opposed to the first surface.

84. An ink container according to Claim 83, wherein the light emitted
from the light emitting portion includes visible light.

85. Anink containcr detachably mountable to a main assembly, having
an inkjet head, of an ink jet printer, said ink container comprising: a casing
forming a chamber containing ink; an ink supply port provided in a first
surfacc of the casing and configured to supply ink in the chamber to the

( inkjet head; a memory storing discrimination information of the ink

" container; an electrical contact electrically connectable to the main assembly;
a light cmitting portion; a controlicr configured to (a) receive, from the main
assembly through the electrical contact, light cmitting control data inchuding
a light emitting command code, and (b) cause the light cmitting portion to
emit light when the received light cmitting control data includes information
corresponding to the discrimination information stored in the memory; and a
light guide member configured to receive light emitted from the light
emitting portion and configured to guide the received light toward a second
surface of the casing opposed to the first surface,

86. An ink container according to Claim 85, wherein the light emitted
trom the light emitting portion includes visible light,

87. Anink container detachably mountable to a mounting portion of an
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ink jet printer including an apparatus contact provided in the mounting
portion and a light receptor configured to obtain light reception information
used for discriminating properncss of position of the ink container mounted
in the mounting portion, said ink container comprising: a memory storing
discrimination information of thc ink container: a container contact
electrically conncctable to the apparatus contact provided in the mounting
portion; a light emitting portion; a controller configured fo (a) receive, from
the apparatus contact through the electrical contact, light emitting control
data including a light emitting code, and (b) cause the light emitting portion
to emit light when the received light emitting control data includes
information corresponding to the discrimination information storcd in the
meauory; and a light guide member having a light incident portion into which
the light emitted from the light emitting portion is entered and a light
emergence portion, the light guide member configured to guide the light
entered {rom the light incident portion to the light emcrgence portion so that
the light cmerged from the light cmergence portion is capable of reaching the
light receptor..

88. An ink container according to Claim 87, wherein the light emitted
from the light emitting portion includes visible light.

89. An ink container detachably mountable to a mounting portion of an
ink jet printer having an ink jet head, said ink container comprising: a casing
defining an ink containing chamber; a first engaging portion cngageable with
a first locking portion provided in the mounting portion, said first engaging
portion being disposed on a [irst side ot said casing; a second engaging
portion engageable with a sccond locking portion provided in the mounting
portion; a supporting member Supportlng said second engaging portion and
disposed on a second side of said casing which is opposite said first side, said
supporting member elastically deformable toward the second side; a light
emitting portion; an electrical contact clectrically connectable with an
apparatus contact provided in the mounting portion and capable of receiving
a signal for actuating said light emitting portion from the apparatus contact; a
display portion for directing the light emitted from said emitting portion to
an outside of said ink container; and a supply port, provided in a third side of
said casing, for supplying ink contained in the ink containing chamber to the
ink jet head, wherein said electrical contact is disposcd in a region of a
corner portion between said sccond side and said third side, and wherein said
display portion is disposed adjacent to an upper, in usc, portion in said
second side.
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90. An ink container detachably mountable to a mounting portion of an
ink jet printer having an ink jet head, said ink container comprising: a casing
dcfining an ink containing chamber; a first engaging portion cngageable with
a first locking portion provided in the mounting portion, said first engaging
portion being disposed on a first side of said casing; a second engaging
portion engageable with a sccond locking portion provided in the mounting
portion; a supporting member supporting said second engaging portion and
disposed on a second sidc of said casing which is opposite said first sidc, said
supporting member elastically deformable toward the second side; a light
emitting portion; an electrical contact electrically connectable with an
apparatus contact provided in the mounting portion; an information storing
portion storing individual information of said ink container; a controller
configured to control actuation of said light emitting portion based on the
individual information stored in said information storing portion and
information supplied through said electrical contact; a display portion for

directing the light cmitted from said cmitting portion to an outside of said ink

container; and a supply port, provided in a third side of said casing, for
supplying ink contained in the ink containing chamber to the ink jet head,
wherein said electrical contact is disposed in a rcgion of a corner portion
between said second side and said third side, and wherein said display
portion is disposed adjacent to an upper, in usc, portion in said second side.




